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INTRODUCTION 

The  ANNUAL  REPORT  OF  VITAL  STATISTICS  (Public  Document  No.  1)  has  been  published 
continuously  since  1842.  This  is  the  35th  edition  produced  by  the  Department  of  Public 
Health.  This  report,  required  under  the  provisions  of  Chapter  111,  section  2,  of  the 
Massachusetts  General  Laws,  tabulates  data  on  Massachusetts  births,  fetal  deaths,  deaths, 
marriages,  divorces,  and  population  for  calendar  year  1998.  Approximately  1,500  copies  of 
the  report  are  distributed  to  federal,  state,  and  local  governmental  agencies,  private  and 
public  health  planners  and  researchers,  students,  and  members  of  the  general  public.  The 
report  provides  its  users  with  an  overview  of  the  health  status  of  the  Massachusetts 
population. 

Vital  statistics  data  may  be  tabulated  either  in  terms  of  resident  data  or  occurrence  data. 
Resident  data  includes  all  events  that  occur  to  residents  of  the  Commonwealth,  wherever 
the  events  occur.  Occurrence  data  includes  all  those  events  that  occur  within  the 
Commonwealth,  including  those  which  occur  to  out-of-state  residents.  There  is  an 
interstate  exchange  of  copies  of  birth,  death,  and  fetal  death  records  among  the  fifty  states, 
the  District  of  Columbia,  Puerto  Rico,  the  Virgin  Islands,  Guam,  and  all  Canadian  provinces. 
These  records  are  exchanged  for  statistical  purposes  only,  for  events  that  occur  in  states 
other  than  where  the  individual  resides.  This  exchange  allows  each  of  the  states  and 
provinces  to  track  the  births  and  deaths  of  their  residents.  The  majority  of  the  data 
presented  in  this  report  for  births  and  deaths  is  based  on  resident  data.  Marriage  and 
divorce  data,  however,  only  reflect  events  that  occurred  within  the  Commonwealth. 

REGISTRATION 

The  first  government-operated  system  of  vital  events  registration  anywhere  in  the  world 
began  in  the  Commonwealth  of  Massachusetts  in  1639  under  colonial  administriation.  Prior 
to  that  time,  in  countries  with  a  vital  registration  system  such  as  England,  the  responsibility 
for  the  registration  of  vital  events  had  been  placed  on  church  officials.  The  Massachusetts 
system  mandated  the  registration  of  vital  events  by  the  clerks  of  the  communities.  In  1842, 
the  Massachusetts  legislature  established  the  first-statewide  coordination  for  the  registration 
of  these  events  by  requiring  that  copies  of  the  events  registered  in  the  local  cities  and  town 
is  sent  to  the  Secretary  of  State.  The  first  year  of  collection  was  designated  for  1841.  The 
collection  of  data  and  the  production  of  the  ANNUAL  REPORT  OF  VITAL  STATISTICS  has 
continued  since  then.  With  the  exception  of  the  administrative  location  of  the  State 
Registry,  the  actual  mechanics  of  the  system  have  changed  remarkably  little  over  the  years. 

With  limited  exceptions,  most  vital  records  in  Massachusetts  are  open  records.  For  open 
birth  and  death  records,  there  is  a  triple  registration  process  in  Massachusetts.  The  event  is 
first  recorded  in  the  city  or  town  where  the  event  occurred.  The  clerk  of  that  community  is 
then  required  to  forward  a  certified  copy  of  the  record  to  both  the  community  where  the 
person  resided  at  the  time  of  the  event  and  to  the  State  Registry.  Certified  copies  of  the 
records  may  be  issued  from  local  or  state  records.  If  the  record  is  a  restricted  record,  such 
as  those  of  out-of-wedlock  births,  the  registration  occurs  only  in  the  community  where  the 
event  occurred  and  in  the  state  office. 


In  addition  to  receiving  a  legal  copy  of  each  birth  record  from  the  city  or  town  in  which  the 
birth  occurred,  the  State  Registry  also  receives  a  confidential  copy  of  the  birth  record 
directly  from  the  hospital  or  birthing  center  where  the  birth  occurred.  This  copy  includes 
confidential  medical  information  in  addition  to  the  legal  information.  It  is  this  copy  of  the 
record,  which  is  processed  to  produce  the  statistical  information  on  births  contained  in  this 
report. 

Since  1986,  the  State  Registry  has  developed  a  program  of  direct  electronic  transmission  of 
birth  records  from  hospitals.  The  system  used  in  Massachusetts  is  called  Electronic  Birth 
Certificate  (EBC).  Almost  98  percent  of  all  birth  records  are  now  received  through  this 
method.  EBC  has  contributed  to  reducing  processing  time  at  both  the  hospital  and  the  State 
Registry,  while  the  system's  built-in  edits  increase  the  quality  of  the  data. 

The  process  for  creating  death  certificates  is  the  most  complex  of  all  vital  records. 
Complete  and  accurate  death  records  are  dependent  upon  the  following  individuals:  1.) 
Certifier,  who  not  only  initiates  the  death  registration  process  but  also  determines  the  cause 
of  death  as  well  as  the  place,  time,  and  date  of  death;  2.)  Funeral  Director,  who  plays  the 
role  of  facilitator  in  the  death  registration  process  and  adds  the  personal  data  concerning  the 
decedent,  which  are  supplied  by  an  informant;  3.)  Burial  Agent,  who  both  issues  the  permit 
that  allows  the  chosen  disposition  to  take  place  and  serves  as  the  initial  acceptor  of  the 
death  certificate  for  official  registration;  and,  4.)  City  or  Town  Clerk,  who  records  the  death 
certificate,  issues  certified  copies  of  same  and  forwards  a  copy  of  the  death  record  to  the 
Registry  of  Vital  Records  and  Statistics  and  other  communities  as  required  by  law. 

The  Registry  of  Vital  Records  and  Statistics  receives  directly  from  hospitals  or  physicians  the 
fetal  death  reports  for  fetuses  of  either  twenty  or  more  weeks  gestation  or  weighing  at  least 
350  grams.   There  are  no  local  filings  of  fetal  death  reports. 

Abstracts  of  divorces  granted  are  also  sent  directly  to  the  State  Registry  from  the  Registers 
of  Probate  from  each  county  probate  court. 

STATISTICAL  PROCESSING  AND  TABULATING 

The  records  received  in  the  State  Registry  are  carefully  examined  for  legal  errors  and 
inconsistencies.  As  part  of  the  computerization  process,  errors  and  inconsistencies  are 
queried  and  corrected.  A  computerized  hospital  query  program  is  part  of  the  EBC  program. 
The  Registry  also  has  a  data  quality  assurance  program  that  includes  on-site  instruction  for 
clerks  and  hospital  personnel  who  have  reporting  difficulties,  and  training  for  all  groups 
involved  in  the  data  collection  process. 

Annually,  when  registration  is  considered  as  complete  as  possible,  statistics  are  aggregated 
for  presentation  in  this  report  and  in  special  studies,  and  for  program  monitoring  and 
surveillance. 


Anyone  using  statistical  information  for  comparisons  over  time  should  be  aware  of 
inconsistencies  and  changing  conventions  for  classification  and  coding.  This  is  particularly 
important  when  using  cause  of  death  information.  Codes  used  for  classifying  cause  of 
death  in  this  report  are  based  on  the  Ninth  Revision  of  the  International  Classification  of 
Diseases,  World  Health  Organization.  Classification  of  variables  such  as  race,  nativity,  and 
marital  status  may  also  differ  over  time. 

It  is  hoped  that  this  report  will  be  useful  to  a  wide  range  of  health  data  users  in  the 
Commonwealth,  as  well  as  to  educational  planners,  demographers,  and  historians. 
Questions  concerning  these  data  and  requests  for  more  detailed  findings  should  be  directed 
to: 

Massachusetts  Department  of  Public  Health 
Registry  of  Vital  Records  and  Statistics 

150  Mt.  Vernon  Street 

Boston,  Massachusetts,  02125-3105 

(617)740-2670 
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VITAL  EVENTS 


SECTION  A 
VITAL  EVENTS 


HIGHLIGHTS 


BIRTHS 


DEATHS 


In  1998,  there  were  81,406  births  to  Massachusetts  residents. 

Births  increased  by  0.1%  from  1997  to  1998. 

The  1998  Massachusetts  birth  rate  per  1,000  residents  was  13.1,  an  increase 
of  1.6%  from  the  birth  rate  of  12.9  in  1997. 

Massachusetts'  1998  birth  rate  of  13.1  per  1,000  residents  was  below  the  1998 
US  rate  of  14.6. 

The  most  births  occurred  in  July  (9.0%~7,315  births);  the  fewest  births 
occurred  in  February  (7.5%--6,120  births). 


In  1998,  55,204  Massachusetts  residents  died. 

The  number  of  resident  deaths  increased  by  1.0%  from  1997  to  1998. 

The  Massachusetts  crude  death  rate  increased  from  876.4  deaths  per  100,000 
residents  in  1997  to  886.4  in  1998.  The  1998  US  crude  death  rate  of  864.7 
deaths  per  100,000  residents  was  slightly  lower  than  the  1997  US  crude  death 
rate  of  864.9.  The  1998  age-adjusted  death  rate  in  Massachusetts  (433.1  per 
100,000  residents)  was  lower  than  the  US  age-adjusted  death  rate  (471.7). 

The  most  deaths  in  1998  occurred  in  January  (9.9%-5,445);  the  fewest 
occurred  in  September  (7.3%~4,006). 


FETAL  DEATHS 

•  There  were  448  reportable  fetal  deaths  to  Massachusetts  residents  in  1998. 

•  The  number  of  reportable  fetal  deaths  decreased  by  9  from  1997  to  1998, 
resulting  in  a  fetal  death  rate  of  5.5  per  1,000  live  births. 


INFANT  DEATHS 


In  1998,  414  infant  deaths  (less  than  1  year  of  age)  occurred  to 
Massachusetts  residents. 

The  1998  Massachusetts  infant  mortality  rate  of  5.1  dedhs  per  1,000  live 
births  was  a  slight  decrease  from  the  1997  infant  mortality  rate  of  5.3  deaths 
per  1,000  live  births. 

The  black  non-Hispanic  infant  mortality  rate  decreased  from  11.7  In  1997  to 
10.6  in  1998. 

The  Massachusetts  1998  infant  mortality  rate  of  5.2  per  1,000  live  births  was 
28%  below  the  US  rate  of  7.2. 


MARRIAGES 

•  In  1998,  there  were  38,722  marriages  in  Massachusetts. 

•  The  number  of  marriages  in  Massachusetts  decreased  by  6.8%  from  1997  to 
1998. 

•  The  1998  Massachusetts  rate  of  6.2  marriages  per  1,000  population  was 
below  the  US  rate  of  8.3. 

The  most  marriages  occurred  in  October  (13.4%-5,200);  the  fewest  occurred 
in  January  (3.3%--1, 293). 

DIVORCES 

•  In  1998, 16,010  divorces  were  granted  in  Massachusetts. 

•  Divorces  in  Massachusetts  increased  by  0.4%  from  1997  to  1998. 

•  The  1998  Massachusetts  divorce  rate  of  2.6  divorces  per  1,000  population 
was  below  the  US  rate  of  3.5. 

•  The  largest  number  of  divorces  were  finalized  in  December  (1,458-9.1%),  and 
the  fewest  in  February  (1,147-7.2%). 

NATURAL  INCREASE 

The  rate   of  natural   increase   in  the   Massachusetts   resident  population 
increased  from  4.1  in  1997  to  4.3  in  1998. 

•  The    1998    US    natural    increase    rate    of    6.0    remains    above    that    of 
Massachusetts. 


The  Vital  Events  section  provides  basic  information  on  all  vital  events,   in  addition  to  the 
information  highlighted  above,  this  section  contains  summary  birth  and  death  data  by  city, 
town  and  county.    More  detailed  information  is  contained  in  the  sections  on  the  indivdual 
events. 


DEFINITIONS  IMPORTANT  FOR  THIS  SECTION  INCLUDE: 

LIVE  BIRTH 

A  live  birth  is  any  infant  who  breathes  or  shows  any  other  evidence  of  life  (such  as  beating 
of  the  heart,  pulsation  of  the  umbilical  cord,  or  definite  movement  of  voluntary  musc&s) 
after  separation  from  the  mother's  uterus,  regardless  of  the  duration  of  gestation. 

FETAL  DEATH 

A  fetal  death  is  a  death  prior  to  the  complete  expulsion  or  extraction  from  its  mother  of  a 
product  of  conception,  irrespective  of  the  duration  of  the  pregnancy;  the  death  is  indicated 
by  the  fact  that  after  such  separation  the  fetus  does  not  breathe  or  show  any  other 
evidence  of  life,  such  as  the  beating  of  the  heart,  pulsation  of  the  umbilical  cord,  or  definite 
movement  of  the  voluntary  muscles. 

Massachusetts  law  requires  that  fetal  deaths  of  20  or  more  weeks  gestation  or  weighing  at 
least  350  grams  be  reported;  therefore,  the  fetal  deaths  referred  to  in  this  report  are  of  that 
gestational  age  or  weight. 

INFANT  DEATH 

Death  of  a  child  whose  age  is  less  than  one  year. 


MISER 

The  Massachusetts  Institute  for  Social  and  Economic  Research.  This  research  institute, 
located  at  the  University  of  Massachusetts  in  Amherst,  produces  the  official  population 
estimates  and  projections  for  the  Commonwealth. 


NATURAL  INCREASE 

The  difference  between  the  number  of  resident  live  births  and  the  number  of  resident 
deaths. 


NEONATAL  DEATH 


Death  of  a  child  whose  age  is  less  than  28  days. 


OCCURRENCE 

Occurrence  data  reflect  where  the  event  took  place  without  regard  to  lesidence.     In 
Massachusetts,  place  will  be  one  of  351  cities  or  towns. 

RESIDENCE 

The  usual  place  of  residence  as  reported  by  the  mother  (for  births)  or  the  informant  (for 
deaths).  An  infant's  residence  is  considered  that  of  the  mother.  While  occurrence  data 
include  only  events  that  occurred  within  Massachusetts,  residence  data  for  births  and 
deaths  include  those  which  may  or  may  not  have  occurred  in  Massachusetts. 


CRUDE  RATES  OF  VITAL  EVENTS: 


BIRTH  RATE 


FETAL  MORTALITY  RATE 


No.  of  Resident  Live  Births  x  1,000 
Total  Resident  Population 

Number  of  Resident  Fetal  Deaths x  1 ,000 

Resident  Live  Births  +  Resident  Fetal  Deaths 


INFANT  MORTALITY  RATE 

NEONATAL  MORTALITY 
RATE 

DEATH  RATE 
MARRIAGE  RATE 
DIVORCE  RATE 


No.  of  Resident  Deaths  <1  Year  x  1,000 
Resident  Live  Births 

No.  of  Resident  Deaths  <28  Days  x  1 ,000 
Resident  Live  Births 

No.  of  Resident  Deaths     x  100,000 
Total  Resident  Population 

No.  of  Occurrence  Marriages  x  1,000 
Total  Resident  Population 

No.  of  Occurrence  Divorces  x  1,000 
Total  Resident  Population 


Table  A-1 

SELECTED  FACTS  IN  VITAL  STATISTICS 

MASSACHUSETTS:  1998 


Age  Range  of  Mothers;  12-50 

Sets  of  Twins:  1 ,557 

Most  Births  Occuned  on:  July  8,  1998  (255  births) 

Highest  #  of  Births  at:  Brigham  and  Women's  Hospital  (9,395) 


BIRTH 


Sets  of  Triplets;  94 


Age  Range  of  Fathers;  14-86 

Sets  of  Quadruplets:  2 

Fewest  Births  Occurred  on:  November  29,  1998  (108  births) 

Lowest  #  of  Births  at:  Cambridge  Birth  Center  (35  births) 


Twenty  Most  Popular  Names  for  Boys 


Boys'  Names 

Michael 

Matthew 

Nicholas 

John 

Ryan 

Christopher 

Jacob 

Daniel 

Joseph 

Andrew 


Tiber 

Boys'  Names 

1,140 

Kyle 

1.119 

Tyler 

993 

Joshua 

730 

Zachary 

693 

William 

688 

Benjamin 

675 

Alexander 

664 

James 

646 

Thomas 

641 

David 

Twenty  Most  Popular  Names  for  Girls 


mber 

Girls'  Names 

581 

Emily 

573 

Samantha 

562 

Sarah 

524 

Hannah 

518 

Julia 

517 

Olivia 

515 

Emma 

506 

Ashley 

460 

Elizabeth 

448 

Jessica 

iter 

Girls'  Names 

791 

Nicole 

616 

Amanda 

584 

Abigail 

509 

Rachel 

488 

Madison 

476 

Victoria 

419 

Taylor 

413 

Katherine 

388 

Alexis 

386 

Lauren 

Number 

378 
349 
347 
337 
333 
313 
311 
309 
284 
280 


DEATH 


Male  Decedents  100  Years  and  Older:  79 

Most  Deaths  Occurred  on:  February  12,  1998  (230) 

Month  Most  Suicides  Occurred:  August  (54) 


Female  Decedents  100  Years  and  Older;  493 

Fewest  Deaths  Occurred  on:  August  19,  1998  (98) 

Month  Most  Homicides  Occurred  September  (16) 


Month  Most  Motor  Vehicle  Deaths  Occurred  July  (55) 


MARRIAGE 


Ages  of  Brides;  14-88  years  (average:  31.1) 

Age  of  first  time  brides;  14-81  years  (average;  28.0) 

Most  Popular  Month  for  Marriages:  October  (5,200) 

Most  Maniages  Occurred  On;  September  12,  1998  (766) 

Greatest  Age  Difference  When  Bride  Older  than  Groom;  29  years 


Ages  of  Grooms:  16-92  years  (average:  33.4) 
Age  of  first  time  grooms:  16-87  (average:  29.6) 

Least  Popular  Month  for  Marriages;  January  (1,293) 

Fewest  Marriages  Occurred  On;  May  6,  1998  (3) 

Greatest  Age  Difference  When  Groom  Older  than  Bride:  53  years 


DIVORCE 

Length  of  Marriages  Involved  in  Divorces;  <  1  Year  to  62  Years  of  Marriage 
Month  Most  Divorces  Granted;  December  (1,458) 


Most  Common  Length  of  Marriage  Prior  to  Divorce;  5  years 
Month  Fewest  Divorces  Granted;  February  (1,147) 


Figure  A-1 

1998  Massachusetts  Daily  Vital  Events 

Each  day  in  1998,  Massachusetts  residents  had  approximately: 
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Figure  A-2.  Births,  Deaths,  and  Natural  Increase  in  Massachusetts  and  the  United  States, 

1910-1998 
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Table  A-3. 

Massachusetts  Resident  Births  and  Deaths  With  Res 

uitant  Natural  Increase 

Massachusetts:  1900-1998 

Natural 

Rate/1000 

Year 

Births 

Deaths 

Increase 

Residents 

1900 

73,386 

51,156 

22,230 

7.9 

-  1905 

75,022 

50,486 

24,536 

8.2 

1910 

86,539 

54,407 

32,132 

9.5 

1915 

93,155 

53,131 

40,024 

10.8 

1920 

91,859 

53,632 

38,227 

9.9 

1925 

86,014 

51,890 

34,124 

8.2 

1930 

73,690 

49,503 

24,187 

5.7 

1935 

62,416 

49,634 

12,782 

2.9 

1940 

65,369 

50,698 

14,671 

3.4 

1945 

76,455 

50,763 

25,692 

5.7 

1950 

95,619 

50,359 

45,260 

9.6 

1955 

109,610 

53,386 

56,224 

11.6 

1960 

114,018 

56,560 

57,458 

11.2 

1965 

100,262 

58,853 

41,409 

7.8 

1970 

93,582 

56,944 

36.638 

6.4 

1975 

68,070 

53,708 

14,362 

2.5 

1980 

72,591 

54,934 

17,657 

3.1 

1981 

73,930 

52,813 

21,117 

3.7 

1982 

75,749 

52,867 

22,882 

4.0 

1983 

76,031 

54,150 

21,881 

3.8 

1984 

78,197 

55,189 

23,008 

4.0 

1985 

81,781 

55,597 

26,184 

4.5 

1986 

82,168 

55,860 

26,308 

4.5 

1987 

84,345 

55,562 

28,783 

4.9 

1988 

88,047 

56,407 

31,640 

5.4 

1989 

91,314 

53,748 

37,566 

6.4 

1990 

92,461 

53,008 

39,453 

6.6 

1991 

88,176 

53,010 

35,166 

5.8 

1992 

87,202 

53,804 

33,398 

5.5 

1993 

84,627 

55,557 

29,070 

4.8 

1994 

83,758 

54,914 

28,844 

4.7 

1995 

81,562 

55,296 

26,266 

4.3 

1996 

80,164 

55,187 

24,977 

4.0 

1997 

80,321 

54,634 

25,687 

4.1 

1998 

81,406 

55,204 

26,202 

4.2 

Table  A-4. 

Vital  Events  by  Month,  Massachusetts  Residents:  1998 

Fetal 

Infant 

Neonatal 

Births 

Deaths^ 

Deaths 

Deaths^ 

Deaths^ 

Marriages 

Divorces 

Totals 

81,406 

448 

55,204 

414 

315 

38,722 

16.010 

January 

# 
Rank 

6,502 
10 

41 
3 

5.445 
1 

37 
5 

25 

7 

1,293 
12 

1,433 
2 

February 

# 
Rank 

6,120 
12 

37 
5 

5,441 
2 

25 
12 

17 
12 

1 ,664 
10 

1.147 
12 

March 

# 
Rank 

6,948 
5 

33 
8 

4,917 
3 

39 
3 

26 
6 

1,519 
11 

1.418 
4 

April 

# 
Rank 

6,835 

7 

48 
2 

4,321 
8 

40 
2 

.    29 
4 

2,163 
8 

1,374 
5 

May 

# 
Rank 

7,272 
2 

36 
7 

4.364 

7 

34 

7 

24 
8 

4.425 
5 

1.167 
11 

June 

# 
Rank 

6.930 
6 

25 
12 

4.087 
11 

38 
4 

30 
3 

4.796 
4 

1,349 
7 

July 

# 
Rank 

7,315 
1 

30 
11 

4,214 
10 

29 
11 

27 
5 

3,515 
6 

1,426 
3 

August 

# 
Rank 

7.053 
3 

33 
8 

4,270 
9 

37 
5 

33 
2 

5.047 
2 

1.335 
9 

Septembei 

-# 
Rank 

7.013 
4 

56 
1 

4,006 
12 

31 
8 

22 
11 

4.959 
3 

1,343 
8 

October 

# 
Rank 

6,750 
8 

37 
5 

4.516 
6 

30 

10 

24 
8 

5.200 
1 

1.370 
6 

November 

# 
Rank 

6,157 
11 

39 
4 

4,769 
5 

31 
8 

23 
10 

2,411 
7 

1.190 
10 

December 

# 
Rank 

6,510 
9 

33 
8 

4,858 
4 

43 
1 

35 
1 

1.730 
9 

1,458 
1 

'Fetal  deaths  are 

not  included  In 

Births  or  Deaths.  ^Infant  deaths  and  neonatal  deaths  are  included  in  total  resident  deaths 

neonatal  deaths 

are  included  in 

infant  deaths 
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BIRTHS 


SECTION  B 


BIRTHS 


There  were  81,406  live  births  to  Massachusetts  residents  in  1998,  a  0.1%  increase  from  the 
80,321  resident  live  births  in  1997.  Live  births  to  Massachusetts  residents  include  all 
births  to  Massachusetts  residents,  regardless  of  the  state  in  which  the  births  occurred. 
Most  data  presented  in  this  section  are  resident  data.  Table  B-13  presents  births  by 
licensed  maternity  facility  of  occurrence,  which  includes  births  to  women  who  live  in  other 
states. 


OCCURRENCE  BIRTHS 

In  1998,  82,216  births  occurred  in  Massachusetts.  All  but  268  births  occurred  at  the  58 
licensed  maternity  facilities  in  this  state.  The  number  of  babies  delivered  at  these 
maternity  facilities  ranged  from  35  at  Cambridge  Birth  Center  in  Cambridge  to  9,395  at 
Brigham  and  Women's  Hospital  in  Boston.  The  four  hospitals  with  the  greatest  numbers 
of  births  --  Brigham  and  Women's  Hospital  (9,395),  Baystate  Medical  Center  (5,219),  Beth 
Israel  Deaconess  Medical  Center  (5,182),  and  UMASS  Memorial  Medical  Center  -  West 
Campus  in  Worcester  (4,130)  -  represented  29.1%  of  all  births  occurring  in  Massachusetts. 
The  distribution  of  Massachusetts  births  by  hospital  size  is  presented  below. 


1998  DISTRIBUTION  OF  MASSACHUSETTS 
OCCURRENCE  BIRTHS  BY  HOSPITAL 


NUMBER  OF 
BIRTHS  AT 
HOSPITAL 

NUMBER  OF 

HOSPITALS  IN 

CATEGORY 

TOTAL  NUMBER 

OF  BIRTHS  IN 

CATEGORY 

%OF 
TOTAL 
BIRTHS 

<500 

13 

2,828 

3.4 

500-999 

15 

10,206 

12.4 

1000-1499 

10 

12,323 

15.0 

1500-1999 

7 

11,447 

13.9 

>2000 

12 

45,144 

54.9 

ALL  OTHER' 

268 

0.3 

1          TOTAL 

56 

82,216 

100.0^ 

'  Includes  hospitals  without  maternity  units,  home  births,  births  en  route  to  hospital  and  births  occurring  in  a  doctor's  office/clinic. 
^  Percents  do  not  sum  to  100.0  due  to  rounding. 
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BIRTHS  BY  RACE/ETHNICITY 

There  are  a  number  of  points  to  keep  in  mind  when  analyzing  1998  data  by  race/ethnicity. 
Since  June  1986,  information  on  both  race  and  ethnicity  rather  than  Just  race  has  been 
collected.  This  provides  improved  data,  particularly  for  Hispanic  births.  Presented  for 
comparison  below  are  resident  birth  data  for  calendar  years  1997  and  1998,  utilizing 
maternal  race  and  Hispanic  ethnicity  information: 


RACE  AND  HISPANIC  ETHNICITY  OF  MOTHER 
1997-1998 


MATERNAL 
RACE/ETHNICITY 

1998 

1997 

CHANGE 
(1997-1998) 

TOTAL 
BIRTHS 

%OF 
BIRTHS 

TOTAL 
BIRTHS 

%OF 
BIRTHS 

White  non-Hispanic 

61,765 

75.9 

61,143 

76.1 

622 

Black  non-Hispanic 

5,549 

6.8 

5,457 

6.8 

92 

Hispanic 

8,665 

10.6 

8,211 

10.2 

454 

Asian 

3,748 

4.6 

3,876 

4.8 

-128 

Other' 

1,530 

1.9 

1,427 

1.8 

103 

Unknown" 

149 

0.2 

207 

0.3 

-58 

TOTAL 

81,406 

100.0 

80,321 

100.0 

1,085 

The  final  point  which  must  be  considered  is  the  method  used  to  present  data  by 
race/ethnicity.  Massachusetts  follows  the  recommendation  from  the  National  Center  for 
Health  Statistics  (NCHS)  for  classifying  race/ethnicity  on  the  birth  certificate  according  to 
the  self-reported  race/ethnicity  of  the  mother.  Beginning  with  1989  births,  birth  data  are 
presented  by  race/ethnicity  of  the  mother  only. 


TEEN  BIRTHS 

The  number  of  births  to  mothers  aged  15-19  increased  slightly  from  5,801  in  1997  to  5,823 
in  1998.  The  teen  birth  rate,  however,  decreased  with  the  rate  going  from  33.8  in  1997  to 
the  1998  rate  of  28.6  births  per  1,000  women  aged  15-19.  The  percentage  of  total  births  to 
women  under  age  20  continues  to  decrease  markedly,  from  a  peak  of  12.7%  in  1975  to 
7.3%  in  1998. 

^  other  races  include  American  Indian,  Hawaiian,  and  Other. 
"  Unknown  race:  mothers  did  not  indicate  a  race/ethnicity. 


24 


BIRTHS  BY  MARITAL  STATUS 

The  percentage  of  births  to  unmarried  women  increased  from  25.7%  of  all  resident  births 
in  1997  to  26.0%  of  all  resident  births  in  1998.  Over  90%  of  mothers  under  the  age  of  20 
were  unmarried  while  20.8%  of  the  mothers  whose  age  was  20  or  older  were  unmarried. 


BIRTHS  BY  AGE  OF  MOTHER 

The  largest  percentage  increases  in  births  between  the  years  1997  and  1998  (19%)  were  to 
mothers  in  the  45+  age  group,  as  shown  below.  This  percentage  is  based  on  relatively  few 
births  and  should  be  interpreted  with  caution. 


AGE  OF 
MOTHER 

NUMBER  OF 

BIRTHS 

1998 

NUMBER  OF 

BIRTHS 

1997 

DIFFERENCE  IN 

THE  NO.  OF 

BIRTHS 

1997-1998 

PERCENTAGE 
CHANGE 
1997-1998 

<20 

5,902 

5,904 

-2 

-0.03 

20-24 

11,819 

11,653 

166 

1.4 

25-29 

20,936 

20,715 

221 

1.1 

30-34 

26,425 

26,445 

-20 

-0.08 

35-39 

13,701 

13,155 

546 

4.2 

40-44 

2,501 

2,346 

155 

6.6 

>45 

119 

100 

19 

19 

BIRTHS  BY  CAESAREAN  SECTION 

The  number  of  Caesarean  section  deliveries  in  Massachusetts  increased  from  16,122  in 
1997  to  17,190  in  1998,  an  increase  of  about  6.6%.  Caesarean  section  was  the  method  of 
delivery  for  21.0%  of  the  1998  occurrence  births,  compared  to  the  19.9%  of  Caesarean 
section  deliveries  in  1997.  (Calculations  are  based  on  births  with  known  method  of 
delivery.) 
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HOSPITAL  PROFILES 

The  following   is   a   synopsis   of  the   data   presented   in   Table   B-13,   Occurrence   and 
Caesarean  Births  by  Licensed  Maternity  Facility: 

•  In  1998,  82,216  births  occurred  in  Massachusetts,  a  decrease  of  11.1%  since  1990. 
Caesarean  section  was  the  method  of  delivery  for  21.0%  of  1998  births. 
(Calculations  are  based  on  births  with  known  method  of  delivery.) 

•  In  1998,  at  least  10%  of  the  births  in  six  hospitals  were  low  birthweight.  These 
hospitals  were:  Baystate  Medical  Center,  Beth  Jsrael  Deaconess  Medical  Center, 
Brigham  and  Women's  Hospital,  Massachusetts  General  Hospital,  UMASS  Memorial 
Hospital  (Worcester)  and  New  England  Medical  Center. 

•  In  three  hospitals,  50%  or  more  of  the  deliveries  were  paid  with  public  funds: 
Boston  Medical  Center,  Cambridge  Hospital,  and  Lawrence  General  Hospital.  In 
seven  facilities,  less  than  10%  of  deliveries  were  paid  with  public  funds:  Boston 
Regional  Medical  Center,  Emerson  Hospital,  Newton-Wellesley  Hospital,  North 
Shore  Birth  Center,  South  Shore  Hospital,  The  Birthplace  At  Wellesley,  and 
Winchester  Hospital. 

•  In  1998,  27  of  the  57  licensed  maternity  facilities  exceeded  the  state-wide  average 
(79.7%)  for  adequacy  of  prenatal  care  for  their  patients.  The  three  maternity 
facilities  with  the  lowest  reported  rate  of  adequacy  of  prenatal  care  were:  Boston 
Medical  Center  (43.8%),  Maiden  Hospital  (55.6%),  and  Lawrence  General  Hospital 
(58.8%). 

•  Among  the  Massachusetts  licensed  maternity  facilities  performing  Caesarean 
sections,  the  lowest  rates  were  at  the  following  hospitals:  Nantucket  Cottage 
Hospital  (11%),  Tobey  Hospital  (13.2%),  and  Martha's  Vineyard  Hospital  (14.4%). 

•  In  1998,  the  Caesarean  section  rate  was  less  than  30%  for  the  fifth  consecutive  year. 
Seven  hospitals  had  Caesarean  section  delivery  rates  of  25%  or  more  (Beth  Israel 
Deaconess  Medical  Center,  Boston  Regional  Medical  Center,  Fairview  Hospital, 
Morton  Hospital,  North  Adams  Regional  Hospital,  Quincy  Hospital,  and  St. 
Elizabeth's  Medical  Center  of  Boston). 


LOW  BIRTHWEIGHT  INFANTS 

The  percentage  of  low  birthweight  infants  (less  than  2,500  grams  or  five  pounds  eight 
ounces)  remained  relatively  constant  from  7.0%  in  1997  to  6.9%  in  1998.  The  number  of 
low  birthweight  deliveries  decreased  from  5,617  births  in  1997  to  5,484  births  in  1998. 
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COMMUNITY  HEALTH  NETWORK  AREAS  (CHNA) 

The  Department  of  Public  Health,  in  collaboration  with  health  service  providers,  coalition 
members,  and  other  interested  citizens,  has  designated  27  geographic  areas  for 
community  health  planning.  It  is  the  Department's  intention  to  foster  in  each  of  these 
areas  the  development  of  Community  Health  Networks-consortia  of  health  care  providers, 
human  service  agencies,  schools,  churches,  youth,  parents,  elders,  advocacy  groups,  and 
individual  consumers~to  address  the  health  needs  of  the  community.  These  community 
coalitions  will  participate  in  monitoring  outcomes  and  the  progress  of  strategies  and 
responses  to  those  health  needs.  The  data  published  in  this  edition  reflect  the  new 
definitions  of  CHNAs  instituted  in  January  1997.    . 

A  Community  Health  Network  Area  (CHNA)  is  defined  as  an  aggregation  of  cities  and 
towns.  (The  city  of  Boston  constitutes  its  own  Community  Health  Network  Area.)  It  is 
hoped  that  the  Networks  will  mobilize  around  key  health  issues  impacting  the  community, 
promote  prevention  efforts,  enhance  access  to  health  care,  provide  opportunities  for  more 
collaboration  among  agencies,  and  create  a  client-centered,  outcome-oriented  health 
service  delivery  system.  Community  Health  Networks  will  also  promote  efficiency  in 
service  delivery  by  working  to  reduce  duplication  and  overlap,  and  by  identifying  gaps  in 
service. 

DEFINITIONS  IMPORTANT  FOR  THIS  SECTION  INCLUDE: 

ADEQUACY  OF  PRENATAL  CARE 

The  Index  of  Adequacy  of  Prenatal  Care  (based  on  the  Kessner  Index)  has  five  categories 
(adequate,  intermediate,  inadequate,  no  prenatal  care,  and  unknown),  based  on  the 
trimester  in  which  prenatal  care  began  and  the  number  of  prenatal  visits.  The  general 
classification  scheme  is  as  follows: 


CATEGORY 

TRIMESTER  CARE  BEGAN 

#  OF  VISITS 

Adequate 

1 

9  or  more 

Intermediate 

1 

2 

5-8 

5  or  more 

Inadequate 

1 
2 
3 

1-4 
1-4 
1  or  more 

No  prenatal  care 

~ 

0 

Unknown 

Unknown 

Unknown 

This  classification  is  adjusted  for  gestational  age  to  allow  for  proper  classification  of 
premature  births. 
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BIRTHWEIGHT 

The  weight  of  an  infant  recorded  at  the  time  of  delivery.  It  may  be  recorded  in  either 
pounds/ounces  or  grams.  If  recorded  in  pounds/ounces,  it  is  converted  to  grams  for  use 
in  this  report. 

1  pound  =  453.6  grams 

1,000  grams  =  2  pounds,  3  ounces 

BIRTHWEIGHT  CATEGORIES 

Normal  birthweight  (NBW)  An    infant's    weight    of    2,500    grams    (5.5 

pounds)  or  more  recorded  at  birth. 

Low  birthweight  (LBW)  An  infant's  weight  of  less  than  2,500  grams 

(5.5  pounds)  recorded  at  birth. 

Very  low  birthweight  (VLBW)  An  infant's  weight  of  less  than  1,500  grams 

(3.3  pounds)  recorded  at  birth. 

CAESAREAN  SECTION  or  C-SECTION 

Primary:  A  mother's  first  Caesarean  section  delivery. 

Repeat:  A  Caesarean  delivery  that  has  been  preceded  by  at  least  one  Caesarean  delivery. 

ETHNICITY 

See  Race. 

FOREIGN-BORN  WOMEN 

Women  not  born  in  the  United  States,  its  possessions  or  protectorates.  Women  born  in 
Puerto  Rico,  the  US  Virgin  Islands,  and  Guam  are  not  foreign-born. 

GRAVIDITY 

The  number  of  pregnancies  experienced  by  a  woman. 

HEALTHY  START 

A  Massachusetts-funded  program  providing  services  and  financing  for  prenatal  care  to 
low-income  pregnant  women  who  lack  health  insurance,  but  do  not  qualify  for  Medicaid. 

INFANT 

A  child  whose  age  is  less  than  one  year  (365  days). 
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LIVE  BIRTH 

A  live  birth  is  any  infant  who  breathes  or  shows  any  other  evidence  of  life  (such  as  beating 
of  the  heart,  pulsation  of  the  umbilical  cord,  or  definite  movement  of  voluntary  muscles) 
after  separation  from  the  mother's  uterus,  regardless  of  the  duration  of  gestation. 

LOW  BIRTHWEIGHT  (LBW) 

See  Birthweight  Categories. 

NEONATE 

A  child  under  28  days  of  age. 

NORMAL  BIRTHWEIGHT  (NBW) 

See  Birthweight  Categories. 

OCCURRENCE  BIRTH 

A  birth  occurring  in  the  Commonwealth  of  Massachusetts,  regardless  of  the  residency  of 
the  mother.  In  Massachusetts,  the  place  will  be  one  of  the  351  cities  or  towns.  See 
Resident  Birth. 

PARITY 

Total  number  of  live  births,  including  the  present  birth,  ever  born  to  the  mother. 

PLURALITY 

The  number  of  births  to  a  woman  produced  in  the  same  gestational  period.  A  singleton  Is 
the  birth  of  one  infant,  twins  represent  the  births  of  two  infants,  etc. 

POST  NEONATE 

A  child  whose  age  is  at  least  28  days,  but  less  than  one  year. 

PRIMARY  CAESAREAN  SECTION  or  C-SECTION 

See  Caesarean  Section. 
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RACE 

Assignment  of  an  Infant's  Race/Ethnicity:  Prior  to  1989,  the  race/ethnicity  of  an  infant  was 
assigned  by  combining  information  on  the  race/ethnicity  of  the  mother  and  the 
race/ethnicity  of  the  father.  Since  1989,  Massachusetts  has  followed  the  National  Center 
for  Health  Statistics'  recommendation  of  classifying  births  according  to  the  self-reported 
race/ethnicity  of  the  mother.  Therefore,  beginning  in  1989,  the  race/ethnicity  of  an  infant  is 
identical  to  the  self-reported  race/ethnicity  of  the  infant's  mother. 

Race  of  mother:  For  data  presented  in  this  publication,  mother's  race  is  as  reported  by  the 
infant's  mother. 

Hispanic  Ethnicity:  Beginning  in  1986,  an  identifier  for  Hispanic  ethnicity  was  added  to  the 
birth  certificate.  Prior  to  this  change,  most  Hispanics  were  included  with  whites  and  it  was 
not  possible  to  accurately  calculate  Hispanic-specific  rates  of  natality. 

REPEAT  CAESAREAN  SECTION  or  C-SECTION 

See  Caesarean  Section. 

RESIDENT  BIRTH 

The  birth  of  an  infant  whose  mother  reports  that  her  usual  place  of  residence  is  in 
Massachusetts.  In  Massachusetts,  a  resident  is  a  person  with  a  permanent  address  in  one 
of  the  351  cities  or  towns.  Vital  statistics  data  may  be  presented  in  terms  either  of 
residence  or  occurrence.  Unless  otherwise  noted,  all  data  in  this  publication  are  resident 
data.  Resident  data  include  all  events  that  occur  to  residents  of  the  Commonwealth, 
wherever  they  occur.  Occurrence  data  include  all  events  that  occur  within  the  state, 
whether  to  residents  or  non-residents.  There  is  an  exchange  agreement  among  the  50 
states,  Canada,  Puerto  Rico,  Guam,  the  Virgin  Islands,  and  the  District  of  Columbia  that 
provides  for  exchange  of  copies  of  birth  and  death  records.  These  records  are  used  for 
statistical  purposes  only,  and  allow  each  state  or  province  to  track  the  births  and  deaths  of 
its  residents. 

VAGINAL  BIRTH  AFTER  CAESAREAN  (VBAC) 

A  vaginal  delivery  of  an  infant  to  a  mother  who  had  had  at  least  one  prior  Caesarean 
section  delivery. 

VERY  LOW  BIRTHWEIGHT  (VLBW) 

See  Birthweight  Categories. 
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RATES  IMPORTANT  FOR  THIS  SECTION  INCLUDE: 

AGE-SPECIFIC  BIRTH  RATE      No.  of  Resident  Live  Births  for  a 

Specific  Age  Group  of  Mothers       x  1 ,000 
Total  Female  Population  of  That 
Specific  Age  Group 

CRUDE  BIRTH  RATE  No.  of  Resident  Live  Births  x  1,000 

Total  Resident  Population 

GENERAL  FERTILITY  RATE      No.  of  Resident  Live  Births  x  1.000 

Total  Female  Population  of 
Childbearing  Age  (15-44) 


CAESAREAN  SECTION  or         No.  of  Resident  Births  Delivered  by  C-Section  x  100 
C-SECTION  RATE  Total  Number  of  Resident  Births 
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Figure  B-1.    Daily  Birth  Statistics,  Massachusetts:  1998 


Every  day  in  1998,  residents  of  Massachusetts  experienced  an  average  of: 


223  Births 


47  Births  by  Caesarean  Section 


45  Births  to  women  aged  35  or  older 


45  Births  with  less  than  adequate 
prenatal  care 


1  6  Births  to  women  aged  1  5  through  1  9 


1  5  Births  weighing  less  than  2500  grams 
or  5  lbs.  8  oz.  (low  birthweight) 
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Table  B-1.  Trends  in  Birth  Characteristics, 

iVTassachusetts:   1980,  1985 

,  1990-1998 

Characteristic 

1980 

1985 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

Births' 

Rate' 

72,591 
53.4 

81.781 
57.5 

92,461 
62.1 

88,176 
59.4 

87,202 
59.1 

84,627 
57.6 

83,758 
57.0 

81,562 
55.5 

80,164 
54.6 

80,321 

54.7 

81,406 
55.4 

Race  of  Mother 

White" 

# 
% 

66,220 
91.2 

71,854 
87.9 

80,775 
87.4 

76,983 
87.3 

76,052 
87.2 

73,704 
87.1 

72,980 
87.1 

71,083 
87.2 

69,485 
86.7 

69,503 
86.5 

70,452 
86.5 

Black 

# 
% 

4,626 
6.4 

5,099 
6.2 

7,729 
8.3 

7,352 
8.3 

7,203 
8.3 

6,916 
8.2 

6,713 
8.0 

6,299 
7.7 

5,946 
7.4 

6,182 
7.7 

6,337 
7.8 

Asian/Other' 

it 
% 

1,069 
1.5 

1,741 
2.1 

3,688 
4.0 

3,566 
4.0 

3,582 
4.1 

3,664 
4.3 

3,790 
4.5 

3,817 
4.7 

3,950 
4.9 

4,217 
5.3 

4,248 
5.2 

Unknown 

# 
% 

676 
0.9 

3,087 
3.8 

269 
0.3 

275 
0.3 

365 
0.4 

343 
0.4 

275 
0.3 

363 
0.4 

783 
1.0 

419 
0.5 

369 
0.5 

Teen  Births 
(Ages  15-19) 

Births  to 

Unmarried 

Mothers 

Low 
Birthweight 

Adequate 
Prenatal  Care^ 


# 
Rate' 


7,694      6,859      7,258      6,892      6,555      6,469      6,412      5,990      5,758      5,801       5,823 
28.1         28.7        35.4        35.4        34.5        34.0        33.2         30.3        28.5        28.5        28.6 


#  11,356  15,044  22,837  22,852  22,612  22,345  22,302  20,857  20,253  20,640  21,191 
%  15.6  18.4  24.7  25.9  25.9  26.4  26.6  25.6  25.3  25.7  26.0 

#  4,413  4,751  5,388  5,199  5,137  5,202  5,335  5,174  5,105  5,617  5,655 
%  6.1  5.8  5.8  5.9  5.9  6.1  6.4  6.3  6.4  7.0  6.9 


% 
% 


82.0 
79.6 


79.4 
78.6 


80.1 
78.8 


81.6 
81.2 


82.9 
82.7 


83.8 
83.6 


84.3 
84.1 


84.2 
83.6 


79.9 
75.7 


80.0 
79.0 


79.8 
79.4 


'  Births  presented  in  all  tables  are  resident  live  births  unless  otherwise  specified.    '  Differences  in  numbers  of  births  from  previous  publications  are  the  result  of  updated 
files.    '  Birth  rates  represent  the  total  number  of  births  lo  viiomen  age  1 5-44  years  per  1 .000  females  ages  1 5-44;  teen  birth  rales  refer  to  number  of  births  per  1 ,000 
women  age  15-19.    Birth  rates  and  teen  birth  rates  for  1991-1997  have  been  updated  using  MISER  population  estimates  for  1991-1995  (released  in  September  1999) 
and  1996-1997  (released  in  November  1999).   1998  birth  rates  are  calculated  using  the  1997  MISER  population  estimates.   PLEASE  NOTE:  DIFFERENCES 
BETWEEN  THESE  RATES  AND  PREVIOUSLY  PUBLISHED  DATA  REFLECT  UPDATES  IN  POPULATION  ESTIMATES    'On  tables  and  graphs,  which  include  data 
prior  to  June  1986.  the  race  classifications  do  not  include  an  ethnicity  component;  most  Hispanics  are  included  in  the  race  category  of  white.     ^  Other  races  include 
American  Indian  and  others  not  specified.   '  Percentages  in  upper  row  are  based  on  births  with  known  scores  of  adequacy  of  prenatal  care;  bottom  row  percentages  are 
based  on  total  numbers  of  births.  In  subsequent  tables  and  figures,  percentage  with  adequate  prenatal  care  is  computed  only  on  births  with  knovm  adequacy  scores. 
Adequacy  of  prenatal  care  has  been  recalculated  for  1996,  1997.  and  1998,  which  reflects  computational  adjustments  to  make  Massachusetts  data  more  comparable  to 
the  calculations  recommended  by  the  National  Center  for  Health  Statistics,  Table  taken  from  Advance  Data:  Births  1998, 
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Figure  B-2.  Resident  Live  Births  by  IVIother's  Race/Etiinicity:  1998 
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Figure  B-3.  Resident  Live  Births  by  Mother's  Age:  1998 
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Table  B-4.  Age-Specific  and  Crude  Birth  Rates,  Massachusetts: 

1990  and  1998 

Mother's  Age 

1990 

1998 

Percent  Change 
in  Rate 

Births' 

Rate 

Births 

Rate^ 

12-14 

124 

1.3 

79 

0.7 

-46.2 

15-19 

7,258 

35.8 

5.823 

28.6 

-20.1 

20-24 

18,115 

70.5 

11,819 

50.6 

-28.2 

25-29 

29,913 

107.5 

20,936 

81.9 

-23.8 

30-34 

25,687 

92.1 

26,425 

102.8 

11.6 

35-39 

9,795 

40.1 

13,701 

51.6 

28.7 

40-44 

1,522 

6.9 

2,501 

10.0 

44.9 

45+ 

46 

0.3' 

119 

0.5' 

62.5 

Birth  rate,  ages 
15-44" 

92,290 

62.2 

81,205 

55.4 

-10.9 

Crude  Birth 

92,461 

15.4 

81,406 

13.1 

-14.9 

Rate= 

'  Differences  in  the  number  of  births  from  previous  publications  are  the  result  of  updating  of  the  birth  files.  The  number  of  births  for  all 
age  groups  does  not  always  add  to  the  total  number  of  births  as  mother's  age  is  sometimes  not  recorded  on  the  birth  certificate. 
^  1998  birth  rales  are  calculated  using  the  1997  MISER  population  estimates  (released  in  November  1999).  '  Denominator  is  female 
population  ages  45-49.     Rate  represents  the  total  number  of  births  to  women  age  15-44  per  1.000  women  age  15  to  44.     Births  per 
1 .000  residents  (females  and  males).  Includes  births  to  mothers  of  all  age  groups  and  mothers  for  whom  age  is  unknovm. 
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Figure  B-4.  Trends  in  the  Number  of  Births  by  Mother's  Age  Group, 
Massachusetts:  1980-1998 
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Figure  B-5.  Percent  of  Mothers  Breastfeeding  or  Intending  to 
Breastfeed'  by  Age  Group,  Massachusetts^:  1998 


85.6% 


10-14  15-19  20-24  25-29  30-34  35-39  40-44  45+ 

Age  Group  of  Mother 


71.0% 


Total 


'  Information  about  breastfeeding  was  reported  by  tfie  molfier  at  the  time  the  birth  certificate  was  completed. 
"  For  race-specific  breastfeeding  rates  see  Table  14. 
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Figure  B-6.  Smoking  Prevalence    During  Pregnancy,  by  Race  and  Hispanic 
Ethnicity  of  Mother,  Massachusetts:  1998 


16% 


White  Non- 
Hispanic 


1.4% 


Hispanic 


Asian 


Race  and  Hispanic  Ethnicity  of  Mother 


11.6% 


Massachusetts 
Total 


Based  on  information  provided  on  the  birth  certificate  by  mother.    Mothers  with  more  than  one  delivery  are  counted  for  each 
hirth 
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Figure  B-7.  The  Distribution  of  Smoking  Status  during  Pregnancy  among  Women  Who  Were  Heavy,  Moderate,  Light 

or  Non-Smokers^  Prior  to  Pregnancy,  Massachusetts:  1998 

99.9%  of  Non-Smokers                     56.9%  of  Light  Smokers  quit               75.0%  of  Moderate  Smokers                      83.4%  of  Heavy  Smokers 
continued  not  smoking                    smoking  (0.9%  Increased)   .                decreased  the  number  of                          decreased  the  number  of 
(0.1%  started  smoking)                                                                             cigarettes  smoked  daily  or                       cigarettes  smoked  daily 

quit  (0.5%  increased)                                  or  quit 

'Light  Smokers=1-10  cigarettes  daily;  Moderate  Smokers=11-20  cigarettes  dally;  Heavy  SmokersB21  cigarettes  or  more  daily. 

'Based  qn  mothers  with  known  smoking  status. 

NOTE:  Not  all  percentages  add  up  to  100  due  to  a  small  number  of  mothers  with  unknown  smoking  status. 
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1.7% 
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8.7% 

(7,062) 
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/     Light 

/       42.2% 

(2981) 

Non-Smokers 
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530)               / 
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\                       9S 
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Preanancv^: 

) 

Smoking 
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Table  B-5A.  Parity^  by  Age  of  Mother,  Massachusetts:  1998 


Age  of  Mother 

(years) 

Total  Births 

1st 

2nd 

3rd 

4th 

5th+ 

STATE  TOTAL 

#' 

81,406 

35,302 

27,700 

12,396 

4,020 

1,988 

%' 

100.0 

43.4 

34.0 

15.2 

4.9 

2.4 

10-14 

# 

79 

79 

0 

0 

0 

0 

% 

100.0 

100.0 

0.0 

0.0 

0.0 

0.0 

15-19 

n 

5,823 

4,848 

821 

128 

23 

3 

% 

100.0 

83.3 

14.1 

2.2 

0.4 

4 

20-24 

# 

11,819 

6,099 

3,879 

1,373 

359 

109 

% 

100.0 

51.6 

32.8 

11.6 

3.0 

0.9 

25-29 

# 

20,936 

9,814 

6,956 

2,868 

909 

389 

% 

100.0 

46.9 

33.2 

13.7 

4.3 

1.9 

30-34 

# 

26,425 

9,798 

10,152 

4,505 

1 ,332 

638 

% 

100.0 

37.1 

38.4 

17.0 

5.0 

2.4 

35-39 

# 

13,701 

3,885 

5,057 

2,997 

1,130 

632 

% 

100.0 

28.4 

36.9 

21.9 

8.2 

4.6 

40-44 

# 

2,501 

732 

794 

509 

257 

209 

% 

100.0 

29.3 

31.7 

20.4 

10.3 

8.4 

45+ 

# 

119 

47 

40 

14 

10 

8 

% 

100.0 

39.5 

33.6 

11.8 

8.4 

6.7 

The  number  of  live  births  including  this  birth.  ^Totals  include  births  of  unknown  parity  and  unknown  age.  "*  Percents  may  not  sum  to  100.0  due  to 
rounding.     Calculations  based  on  fewer  than  five  events  are  excluded. 
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Table  B-5E 

t.  Number  and  Percentage  Distribution  of  Births^  by  Plurality  and  Age, 

Massachusetts: 

1989-1998 

Singletons 

Multiples 

Total  births 

Twins 

Triplets  or  more 

Total  Mu 

tiples 

Age 

Group 

Year 

# 

% 

# 

% 

# 

% 

# 

% 

# 

% 

All 
Ages 

1989 

89,059 

97.5 

2,174 

2.4 

81 

0.1 

2.255 

2.5 

91,314 

100.0 

1990 

90,049 

97.4 

2.312 

2.5 

99 

0.1 

2,411 

2.6 

92.460 

100.0 

1991 

85,802 

97.3 

2,285 

2.6 

89 

0.1 

2,374 

2.7 

88,176 

100.0 

1992 

84.722 

97.2 

2,347 

2.7 

133 

0.2 

2.480 

2.8 

87.202 

100.0 

1993 

82,055 

97.0 

2.367 

2.8 

205 

0.2 

2.572 

3.0 

84.627 

100.0 

1994 

81,187 

96.9 

2,357 

2.8 

214 

0.3 

2.571 

3.1 

83.758 

100.0 

1995 

78,935 

96.8 

2.429 

3.0 

198 

0.2 

2.627 

3.2 

81,562 

100.0 

1996 

77,355 

96.5 

2.621 

3.3 

194 

0.2 

2.815 

3.5 

80.170 

100.0 

1997 

77,203 

96.1 

2.856 

3.6 

262 

0.3 

3.118 

3.9 

80.321 

100.0 

1998 

78,004 

95.8 

3.114 

3.8 

288 

0.4 

3.402 

4.2 

81.406 

100.0 

Ages 

<35 

1989 

79,012 

97.6 

1,835 

2.3 

66 

0.1 

1,901 

2.3 

80.913 

100.0 

1990 

79,081 

97.5 

1.946 

2.4 

70 

0.1 

2.016 

2.5 

81.097 

100.0 

1991 

74,810 

97.5 

1.863 

2.4 

76 

0.1 

1.939 

2.5 

76,749 

100.0 

1192 

73,043 

97.3 

1.914 

2.6 

103 

0.1 

2.017 

2.7 

75,060 

100.0 

1993 

70,042 

97.2 

1.849 

2.6 

158 

0.2 

2,007 

2.8 

72,049 

100.0 

1994 

68,644 

97.2 

1.844 

2.6 

164 

0.2 

2,008 

2.8 

70,652 

100.0 

1995 

65,669 

97.2 

1.787 

2.6 

141 

0.2 

1.928 

2.9 

67,597 

100.0 

1996 

63,560 

96.9 

1.935 

2.9 

126 

0.2 

2,061 

3.1 

65,621 

100.0 

1997 

62,598 

96.7 

1.949 

3.0 

170 

0.3 

2.119 

3.3 

64,717 

100.0 

1998 

62,719 

96.4 

2,193 

3.4 

170 

0.3 

2,363 

3.6 

65,082 

100.0 

Ages 

35+ 

1989 

10,043 

96.6 

338 

3.3 

15 

0.1 

353 

3.4 

10,396 

100.0 

1990 

10,968 

96.5 

366 

3.2 

29 

0.3 

395 

3.5 

11,363 

100.0 

1991 

10,987 

96.2 

422 

3.7 

13 

0.1 

435 

3.8 

11,422 

100.0 

1992 

11,675 

96.2 

433 

3.6 

30 

0.3 

463 

3.8 

12,138 

100.0 

1993 

12,007 

95.5 

518 

4.1 

47 

0.4 

565 

4.5 

12.572 

100.0 

1994 

12,543 

95.7 

513 

3.9 

50 

0.4 

563 

4.3 

13.106 

100.0 

1995 

13,264 

95.0 

642 

4.6 

57 

0.4 

699 

5.0 

13.963 

100.0 

1996 

13,793 

94.8 

686 

4.7 

68 

0.5 

754 

5.2 

14.547 

100.0 

1997 

14,602 

93.6 

907 

5.8 

92 

0.6 

999 

6.4 

15,601 

100.0 

1998 

15,282 

93.6 

921 

5.6 

118 

0.7 

1.039 

6.4 

16.321 

100.0 

'  Differences  in  the  number  of  births  from  previous  publications  are 

the  result  of  updating  of  fil 

5S. 
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Figure  B-6.  Smoking  Prevalence^  During  Pregnancy,  by  Race  and  Hispanic 

Ethnicity  of  Mother,  Massachusetts:  1998 
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Table  B-7 

Resident  Births  to  Teenage 

Mothers: 

1970-1998 

Age  Of  Mother 

%of 

Total 

Total 

Total 

Year 

Births 

<14 

14 

15 

16 

17 

18 

19 

<19 

Births 

1970 

93,582 

11 

70 

320 

802 

1,726 

3,043 

4.285 

10.257 

1 1 .0% 

1971 

86,755 

26 

84 

313 

875 

1,738 

2,981 

4.000 

10,017 

11.5% 

1972 

76,835 

21 

103 

348 

955 

1,841 

2,834 

3.690 

9,792 

12.7% 

1973 

72,237 

12 

93 

393 

959 

1,759 

2,584 

3,282 

9,082 

12.6% 

1974 

70,071 

18 

79 

333 

895 

1,762 

2,524 

3,181 

8,792 

12.5% 

1975 

68,070 

20 

84 

325 

915 

1,678 

2,560 

3,085 

8,667 

12.7% 

1976 

65,947 

19 

96 

336 

807 

1,478 

2,332 

2,923 

7,991 

12.1% 

1977 

67,838 

19 

68 

270 

792 

1,477 

2,293 

2,913 

7,832 

11.5% 

1978 

68,526 

18 

67 

303 

737 

1.445 

2,252 

2,979 

7,801 

1 1 .4% 

1979 

70,568 

11 

70 

283 

773 

1,413 

2,306 

2,916 

7,772 

11.0% 

1980 

72,591 

15 

56 

300 

740 

1,360 

2.202 

3,092 

7,765 

10.7% 

1981 

73,931 

13 

82 

275 

722 

1,357 

2.164 

2,816 

7,429 

10.0% 

1982 

75,749 

15 

83 

299 

753 

1,328 

2.161 

2.722 

7,361 

9.7% 

1983 

76,031 

8 

78 

255 

726 

1,278 

2,053 

2.521 

6,919 

9.1% 

1984 

78,198 

9 

75 

265 

714 

1,307 

2,061 

2,585 

7,016 

9.0% 

1985 

81,766 

16 

97 

295 

698 

1,283 

1.986 

2,595 

6,970 

8.5% 

1986 

82,163 

15 

82 

334 

712 

1,233 

1,954 

2,521 

6,851 

8.3% 

1987 

84,343 

17 

79 

327 

796 

1,337 

1,965 

2,498 

7.019 

8.3% 

1988 

88,047 

27 

120 

352 

732 

1,450 

2,068 

2,511 

7,260 

8.2% 

1989 

91,314 

19 

108 

345 

853 

1,426 

2.207 

2,776 

7,734 

8.5% 

1990 

92.461 

21 

103 

351 

810 

1,344 

2.014 

2,739 

7,382 

8.0% 

1991 

88,176 

20 

102 

372 

758 

1.391 

1.910 

2.461 

7,014 

7.9% 

1992 

87,202 

17 

103 

341 

782 

1.327 

1,753 

2.352 

6,675 

7.6% 

1993 

84,627 

16 

121 

360 

741 

1,259 

1.872 

2,237 

6,606 

7.8% 

1994 

83.758 

24 

131 

371 

822 

1,244 

1.758 

2,217 

6,567 

7.8% 

1995 

81,562 

19 

98 

356 

721 

1,203 

1,648 

2,062 

6,107 

7.5% 

1996 

80,164 

11 

80 

342 

687 

1,115 

1.666 

1.948 

5,849 

7.3% 

1997 

80,321 

19 

84 

290 

694 

1,121 

1.613 

2.083 

5.904 

7.3% 

1998 

81,406 

14 

65 

271 

663 

1,120 

1.710 

2.059 

5.902 

7.3% 
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Rgure  B-8.  Low  Birthweight^  Among  Smoking  and  Nonsnroking 
Mothers,  by  Race  and  Hispanic  Ethnicity,  iVlassachusetts:  1998 
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'  Low  birthweight:  less  than  2,500  grams  or  5.5  pounds.  ^  Based  on  information  provided  on  the  birth  certificate  by  the  mother. 
NOTE:  Maternal  smoking  is  self-reported,  usually  following  the  birth  of  their  child;  these  data  should  be  interpreted  cautiously. 
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Table  B-9.   Low  Birthweight^  by  Maternal  Age, 

Race  and 

Hlspanl 

c  Ethnicity, 

Massachusetts:  1998 

Mother's 

Total  LBW 

White 

non- 

Black 

non- 

Age 

Infants 

Hispanic 

Hispanic 

Hispan 

ic 

Asian 

0th 

er 

Unknown              | 

# 

%' 

# 

%' 

# 

%' 

# 

%' 

# 

%' 

# 

%' 

# 

%' 

State  Total^ 

5,655 

6.9 

3,918 

6.3 

657 

11.8 

674 

7.8 

280 

7.5 

121 

7.9 

5 

3.4 

<18 

216 

10.1 

65 

7.5 

37 

12.3 

84 

11.0 

16 

16.7 

14 

13.1 

0 

0.0 

18-19 

307 

8.1 

152 

7.3 

46 

10.4 

90 

8.9 

10 

11.2 

9 

6.8 

0 

0.0 

20-24 

812 

6.9 

430 

6.1 

124 

9.9 

207 

7.8 

34 

7.1 

16 

4.5 

1 

4 

25-29 

1,287 

6.1 

900 

5.7 

136 

9.6 

138 

6.5 

81 

6.8 

30 

7.6 

2 

4 

30-34 

1,765 

6.7 

1,362 

6.1 

184 

14.5 

110 

7.7 

77 

6.4 

31 

9.1 

1 

4 

35-39 

1,014 

7.4 

809 

6.9 

101 

14.6 

36 

6.2 

48 

8.2 

19 

11.9 

1 

4 

40+ 

254 

9.7 

200 

9.2 

29 

16.5 

9 

8.2 

14 

12.3 

2 

4 

0 

0.0 

'Low  Birthweight: 

less  than  2.50C 

grams  or  5.5  pounds  at  birth. 

^State  totals  include 

women  of  unknown 

age.    'Percentages  are 

based 

jpon  the  number  of  low 

birthweight  infants  divided  by  the  total  births  in  each 

age  and  race/elhnicity  category. 

"Calculations  based 

on  fewer  than  five  events  are  excluded. 
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Figure  B-9.  Trends  in  Adequacy  of  Prenatal  Care""^  by  Race^,  Massachusetts:  1980-1998 
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'  Calculations  are  based  on  births  with  known  Adequacy  of  Prenatal  Care  scores. 

^  Due  to  changes  beginning  in  1 996  in  the  collection  of  information  on  Adequacy  of  Prenatal  Cane,  caution  should  be  used  when 

comparing  tfiese  data  over  time. 
■*  On  tables  and  graphs  which  include  data  prior  to  June  1986,  the  race  classifications  do  not  include  ethnicity,  most  Hispanics  are 

included  in  the  race  category  of  whites. 
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Table  B-11.  Low  Birthweight  by  Level  of  Prenatal  Care  and  Race 
and  Hispanic  Ethnicity,  Massachusetts:  1998 


Race,  Ethnicity, 

TotaP 

Level  of  Prenatal  Care^ 

and  Birthweight 

Adequate 

Intermediate  Late/None 

STATE  TOTAL 

Total  Births 

80.937 

64.616 

13.388 

2.933 

#LBW3 

5,591 

4^26 

1.086 

279 

%  LOW 

6.9 

6.5 

8.1 

9.5 

White 

Total  Births 

61.462 

51,384 

8,591 

1,487 

non-  Hispanic 

#LBW3 

3.869 

3,095 

659 

115 

%  LBW 

6.3 

6.0 

7.7 

7.7 

Blacl( 

Total  Births 

5.519 

3.749 

1.290 

480 

non-Hispanic 

#LBW' 

649 

433 

145 

71 

%  LBW 

11.8 

11.5 

11.2 

14.8 

Hispanic 

Total  Births 

8.628 

5.773 

2.214 

641 

#LBW' 

671 

424 

172 

75 

%  LBW 

7.8 

7.3 

7.8 

11.7 

Asian 

Total  Births 

3.736 

2.697 

875 

164 

#LBW' 

280 

183 

86 

11 

%  LBW 

7.5 

6.8 

9.8 

6.7 

Other/Unl<nown 

Total  Births 

1,592 

1.013 

418 

161 

#LBW' 

122 

91 

24 

7 

%  LBW 

7.7 

9.0 

5.7 

4.3 

1  All  data  are  based  on  the  80,937  births  with  known  Adequacy  of  Prenatal  Care  data.    2  Detailed  explanation  of  the  levels 
of  prenatal  care  is  presented  on  page  27.    3  Low  birthweight;  less  than  2.500  grams  or  5.5  pounds. 
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Figure  B-10  .  Adequacy  of  Prenatal  Care^  for  Selected  Population 
Characteristics,  Massachusetts:  1.998 


Teens  (<18yrs) 

-      Education  (<  12  yrs) 

Unmarried' 

Smokers 

Foreign-born  Mothers 

Rrst-time  Mothers 

Breastfeeding- 

Mothers  Age  35+ 


State  Total 


56.0% 
61.8% 
66.2% 


69.4% 


7Z2% 


81.0% 
81.4% 
84.1% 


0%       10%      20%     30%      40%      50%      60%      70%     80%      90%     100% 

Percent  of  mothers  with  adequate  prenatal  care 

'Calculations  are  based  on  births  vMthknovsn  Adequacy  of  Prenatal  Care  scores: 

^\Atomen  20  years  of  age  and  older. 

^Mother \Aas  orvias  Intending  to  breastfeed  at  thetinnethe  birth  certificate vvas  completed. 
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Figure  B-11.  Distribution  of  Prenatal  Care  Payment  Source^ 
Massachusetts:  1998 


other 
Unknown/  Self-paid 

Refused    \      \   °    /    0.7% 


Public 
24.7% 


Private 
71.9% 


The  source  of  payment  for  prenatal  care  is  obtained  from  the  mother's  medical  record  through  the  birth  facility.  Private:  Blue 
Cross/Blue  Shield,  commercial  insurance  and  HMO's.  Public:  Medicaid,  Medicare,  Healthy  Start,  free  care,  and  other  government 
sources.  Other  Worker's  Compensation  and  other  sources. 
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Table  B-12.  Birth  Characteristics  by  Source  of  Prenatal  Care  Payment, 

Race  and 

Hispanic 

Ethnicity,  Massachusetts:  1998 

Race,  Ethnicity,  and 

Births 

1 

Teen  Births 

Birthweight 

<1 8  Years                <20  Yea 

rs 

Very  Low^ 

Low^ 

Payment  Source 

# 

% 

#             %                # 

% 

# 

% 

# 

% 

STATE  TOTAL"* 

81,406 

100.0 

2,133           2.6             5,902 

7.3 

1,070 

1.3 

5,655 

6.9 

Public 

20,070 

24.7 

1,456           7.3             4,042 

20.1 

322 

1.6 

1,683 

8.4 

Medicaid^ 

17,656 

21.7 

1,384           7.8             3,818 

21.6 

299 

1.7 

1,525 

8.6 

Other  Public^ 

2,414 

3.0 

72           3.0                224 

9.3 

23 

1.0 

158 

6.5 

Private^ 

58,511 

71.9 

.  605           1.0             1,659 

2.8 

647 

1.1 

3,682 

6.3 

White  non-Hisoanic 

61,765 

100.0 

862           1.4             2,953 

4.8 

689 

1.1 

3,918 

6.3 

Public 

9,532 

15.4 

442           4.6             1,672 

17.5 

108 

1.1 

725 

7.6 

Medicaid^ 

8,567 

13.9 

423           4.9             1,601 

18.7 

106 

1.2 

673 

7.9 

Other  Public* 

965 

1.6 

19           2.0                  71 

7.4 

2 

8 

52 

5.4 

Private^ 

49,937 

80.8 

377           0.8             1,146 

2.3 

506 

1.0 

2,964 

5.9 

Black  non-Hispanic 

5,549 

100.0 

301           5.4                745 

13.4 

154 

2.8 

657 

11.8 

Public 

3,007 

54.2 

227           7.5                566 

18.8 

85 

2.8 

356 

11.8 

Medicaid^ 

2,717 

49.0 

219           8.1                 542 

19.9 

74 

2.7 

318 

11.7 

Other  Public* 

290 

5.2 

8           2.8                  24 

8.3 

11 

3.8 

38 

13.1 

Private' 

2,409 

43.4 

66           2.7                159 

6.6 

57 

2.4 

273 

11.3 

Hispanic 

8,665 

100.0 

765            8.8              1,775 

20.5 

160 

1.8 

674 

7.8 

Public 

5,789 

66.8 

637          11.0              1,495 

25.8 

107 

1.8 

462 

8.0 

Medicaid^ 

4,904 

56.6 

605         12.3             1,399 

28.5 

101 

2.1 

418 

8.5 

Other  Public* 

885 

10.2 

32           3.6                  96 

10.8 

6 

0.7 

44 

5.0 

Private' 

2,695 

31.1 

112           4.2                242 

9.0 

46 

1.7 

189 

7.0 

Asian 

3,748 

100.0 

96           2.6                 185 

4.9 

38 

1.0 

280 

7.5 

Public 

903 

24.1 

75           8.3                134 

14.8 

15 

1.7 

82 

9.1 

Medicaid* 

804 

21.5 

71           8.8                 127 

15.8 

14 

1.7 

72 

9.0 

Other  Public* 

99 

2.6 

4             _«                      7 

7.1 

1 

8 

10 

10.1 

Private' 

2,771 

73.9 

18           0.6                  47 

1.7 

21 

0.8 

193 

7.0 

Other/Unknown^ 

1,530 

100.0 

107           7.0                239 

15.6 

26 

1.7 

121 

7.9 

Public 

829 

54.2 

74           8.9                173 

20.9 

7 

0.8 

58 

7.0 

Medicaid* 

655 

42.8 

66         10.1                 148 

22.6 

4 

8 

44 

6.7 

Other  Public* 

174 

11.4 

8           4.6                  25 

14.4 

3 

8 

14 

8.0 

Private' 

656 

42.9 

32           4.9                  65 

9.9 

16 

2.4 

60 

9.1 
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Table  B-12  (cont'd).  Birth  Characteristics  by  Source  of  Prenatal  Care  Payment,  Race,  and 

l-iispanic  Ethnicity,  Massachusetts:  1998 


Prenatal  Care 

Cesarean  Section 

Breastfeed 

Race,  Ethnicity,  and 

Adequate           Began  1st  Trimester 

ng^" 

Payment  Source 

# 

% 

# 

% 

# 

% 

# 

% 

STATE  total" 

64,616 

79.8 

68,300 

84.3 

16,975 

20.9 

56,591 

70.9 

Public 

12,889 

64.4 

13,900 

69.4 

3,533 

17.7 

11,770 

58.7 

Medicaid^ 

11,388 

64.7 

12,298 

69.8 

3,055 

17.4 

9,864 

55.9 

Other  Public* 

1,501 

62.4 

1,602 

66.5 

478 

19.8 

1,907 

79.0 

Private^ 

49,881 

85.4 

52,429 

89.8 

12,952 

22.2 

43,970 

75.2 

White  non-Hispanic 

51,384 

83.6 

54,095 

87.9 

13,221 

21.5 

42,649 

70.7 

Public 

6,543 

68.9 

6,983 

73.5 

1,766 

18.6 

4,941 

51.9 

Medicaid^ 

5,830 

68.3 

6,239 

73.0 

1,555 

18.2 

4,207 

49.1 

Other  Public* 

713 

74.0 

744 

77.2 

211 

21.9 

734 

76.1 

Private^ 

43,191 

86.7 

45,367 

91.0 

11,036 

22.1 

37,102 

74.3 

Black  non-Hisoanic 

3,749 

67.9 

4,014 

72.7 

1,250 

22.6 

3,798 

68.9 

Public 

1,775 

59.3 

1,966 

65.5 

562 

18.7 

1,848 

61.5 

Medicaid^ 

1,650 

61.0 

1,825 

67.3 

495 

18.2 

1,635 

60.2 

Other  Public* 

125 

43.4 

141 

49.0 

67 

23.1 

213 

73.4 

Private' 

1,928 

80.3 

1,995 

83.0 

666 

27.7 

1,888 

78.4 

Hispanic 

5,773 

66.9 

6,197 

71.7 

1,558 

18.0 

6,241 

72.2 

Public 

3,594 

62.3 

3,884 

67.3 

943 

16.3 

3.954 

68.3 

Medicaid^ 

3,071 

62.8 

3,321 

67.9 

793 

16.2 

3,215 

65.6 

Other  Public* 

523 

59.3 

563 

63.7 

150 

17.0 

739 

83.5 

Private' 

2,102 

78.3 

2,220 

82.6 

590 

21.9 

2,166 

80.4 

Asian 

2,697 

72.2 

2,886 

77.2 

617 

16.5 

2,802 

75.2 

Public 

500 

55.5 

538 

59.6 

105 

11.7 

495 

54.8 

Medicaid^ 

446 

55.5 

482 

60.0 

93 

11.6 

420 

52.2 

Other  Public* 

54 

55.1 

56 

56.6 

12 

12.4 

75 

75.8 

Private' 

2,154 

77.9 

2,303 

83.2 

499 

18.0 

2,270 

81.9 

Other/Unknown' 

969 

63.7 

1,062 

69.7 

311 

20.4 

1,063 

70.1 

Public 

473 

57.3 

525 

63.6 

155 

18.8 

528 

63.7 

Medicaid^ 

388 

59.5 

428 

65.5 

117 

18.0 

383 

58.5 

Other  Public* 

85 

49.1 

97 

56.1 

38 

21.8 

145 

83.3 

Private' 

472 

72.0 

508 

77.4 

147 

22.5 

513 

78.4 

'in  Ihe  "Births'  category,  percentages  are  based  on  race/ethnicity  totals  (group  column)-  For  all  other  categories,  percentages  are  based  on  Birth  totals 
(row  total)  excluding  unknowns  for  each  characteristic.  ^  Very  low  birthweight:  less  than  1 .500  grams  or  3.3  pounds.  ^  Low  Birthweight:  less  than  2,500  grams 
or  5,5  pounds.  "  Total  births  does  not  equal  Public  +  Private,  Other  categories  of  prenatal  care  payment  are  also  included  in  Total:  Workers'  Compensation, 
self-paid,  and  other.  ^  Medicaid/MassHealth.  ^  Other  Public:  Healthy  Start,  other  government  programs,  and  free  care.  '  Private:  Blue  Cross/Blue  Shield, 
commercial  insurance,  and  HMO.  'Calculations  based  on  fewer  than  five  events  are  excluded.  'Other:  Mothers  who  self-designated  other  races  or  for  whom 
race  was  unknown.  '°  Mother  was  intending  to  breastfeed  at  the  time  the  birth  certificate  was  completed. 
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Table  B-13.    Birth  Characteristics  by  Licensed  iVIaternity  Facility\  Massachusetts:  1998 


Facility 

Location 

Occurrence 
Births^ 

Low 
Birthweight 

Public  Payment 
for  Delivery^ 

Adequate 
Prenatal  Care 

STATE  TOTAL"  ^^ 

82,216 

6.9 

24.6 

79.7 

Anna  Jaques  Hospital 

Newburyport 

856 

4.9 

10.9 

84.4 

Baystate  Medical  Center 

Springfield 

5,219 

10.6 

40.8 

73.1 

Berkshire  Medical  Center 

Pittsfield 

859 

4.1 

30.7 

73.9 

Beth  Israel  Deaconess  Medical 
Center 

Boston 

5,182 

11.1 

15.5 

79.3 

Beverly  Hospital 

Beveriy 

2,556 

3.6 

19.4 

87.4 

Boston  Medical  Center 

Boston 

1,704 

9.4 

85.4 

43.8 

Boston  Regional  Medical  Center 

Stoneham 

1,181 

4.1 

4.6 

81.0 

Brigham  and  Women's  Hospital 

Boston 

9,395 

11.0 

17.1 

96.9 

Brockton  Hospital 

Brockton 

1,062 

7.7 

37.1 

73.0 

Cambridge  Birth  Center 

Cambridge 

35 

0.0 

40.0 

74.3 

Cambridge  Hospital 

Cambridge 

653 

4.6 

52.4 

60.6 

Cape  Cod  Hospital 

Barnstable 

1,032 

4.8 

25.9 

81.3 

Caritas  Good  Samaritan  Medical 
Center  Cushing  Campus 

Brockton 

1,250 

4.9 

37.1 

64.5 

Caritas  Norwood  Hospital 

Norwood 

1,022 

2.5 

10.6 

89.7 

Chariton  Memorial  Hospital 

Fall  River 

1,617 

6.9 

33.9 

80.9 

Cooley-Dickinson  Hospital 

Northampton 

917 

3.3 

18.7 

86.8 

DeaconessAA/altham  Hospital 

Waltham 

306 

3.6 

29.7 

80.3 

Emerson  Hospital 

Concord 

1,413 

3.4 

4.0 

85.4 

Fairview  Hospital 

Great  Barrington 

150 

4.0 

30.9 

81.1 

Falmouth  Hospital 

Falmouth 

617 

3.1 

28.5 

77.8 

Franklin  Medical  Center 

Greenfield 

555 

3.1 

31.6 

81.8 

Hale  Hospital 

Haverhill 

448 

3.8 

41.3 

73.8 

Harrington  Memorial  Hospital 

Southbridge 

461 

3.9 

39.3 

85;2 

Heywood  Memorial  Hospital 

Gardner 

515 

4.1 

30.7 

74.3 

Holy  Family  Hospital  and  Medical 
Center 

Methuen 

•     1,195 

5.1 

18.7 

75.5 

Holyoke  Hospital 

Holyoke 

480 

5.0 

45.6 

68.8 

Jordan  Hospital 

Plymouth 

792 

3.3 

24.5 

69.6 

Lawrence  General  Hospital 

Lawrence 

1,453 

4.6 

55.6 

58.8 

Leominster  Hospital 

Leominster 

1,514 

4.0 

27.4 

77.5 

Lowell  General  Hospital 

Lowell 

2,231 

5.5 

33.8 

61.9 

Maiden  Hospital 

Maiden 

41 

7.3 

28.2 

55.6 

Martha's  Vineyard  Hospital 

Oak  Bluffs 

111 

3.6 

30.6 

84.7 

Mary  Lane  Hospital 

Ware 

234 

3.4 

34.6 

78.5 

Massachusetts  General  Hospital 

Boston 

2,449 

10.7 

31.3 

68.2 
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Table  B-13.  (cont'd)  Births  Characteristics  by  Licensed  iVIaternity 

Facility\  Massachusetts:  1998 

Occurrence 

Low 

Public  Payment 

Adequate 

Facility 

Location 

Births^ 

Birthweight 

for  Delivery^ 

Prenatal  Care 

Melrose-Wakefield  Hospital 

Melrose 

1,587 

4.3 

23.4 

85.6 

Mercy  Hospital  Center  for  Health 

Springfield 

694 

2.4 

46.0 

73.5 

Metro  West  Medical  Center  - 

Framingham  Union  Campus 

Framingham 

2,527 

4.6 

12.6 

92.8 

Milford-Whitinsville  Hospital 

Milford 

611 

3.4 

25.2 

82.3 

Morton  Hospital 

Taunton 

719 

4.3 

36.0 

80.5 

Mount  Auburn  Hospital 

Cambridge 

1,227 

3.3 

10.1 

87.5 

Nantucket  Cottage  Hospital 

Nantucket 

73 

0.0 

27.4 

76.1 

New  England  Medical  Center 

Boston 

1,488 

21.5 

34.6 

84.5 

Newton  Wellesley  Hospital 

Newton 

3,808 

3.8 

1.6 

84.7 

Nortti  Adams  Regional  Hospital 

North  Adams 

335 

3.6 

31.9 

83.0 

Nortti  Shore  Birth  Center 

Beveriy 

88 

0.0 

9.1 

79.5 

North  Shore  Medical  Center 

Salem 

1,741 

4.7 

27.6 

74.5 

Quincy  Hospital 

Quincy 

503 

2.2 

30.0 

77.2 

Saint  Vincent  Hospital 

Worcester 

2,047 

3.6 

17.0 

79.8 

Saints  Memorial  Medical  Center 

Lowell 

587 

4.9 

29.5 

74.0 

South  Shore  Hospital 

Weymouth 

3,465 

4,4 

5.0 

95.2 

St.  Elizabeth's  Medical  Center  of 

Boston 

Boston 

1,647 

9.4 

27.3 

82.6 

St.  Luke's  Hospital 

New  Bedford 

1,637 

4.9 

45.6 

77.0 

Sturdy  Memorial  Hospital 

Attleboro 

808 

4.2 

25.1 

77.7 

The  Birthplace  At  Wellesley 

Wellesley 

66 

0.0 

3.0 

69.7 

Tobey  Hospital 

Wareham 

520 

2.1 

32.6 

77.4 

UMass  Memorial  Medical  Center 

-  West  Campus 

Worcester 

4,130 

11.3 

28.1 

65.3 

Winchester  Hospital 

Winchester 

2,135 

4.2 

3.1 

80.4 

All  Other  Hospitals 

4 

0.0 

0.0 

25.0 

Home  births,  enroute,  other 

264 

4.5 

32.8 

53.2 

'  A  licensed  maternity  facility  is  a  medical  unit  licensed  by  the  Commonwealth  for  the  care  of  women  during  pregnancy  and  childbirth-  ^  See  section  definitions  for  an 
explanation  of  occurrence  births. '  Public  payment  for  delivery  includes  Medicaid/Commonhealth,  Medicare.  Healthy  Start,  other  government  programs,  and  free  care. 
*  Percentages  calculated  on  births  vA\h  known  method  of  delivery.    *  The  percentages  provided  in  this  row  are  based  on  occurrence  births  and  may  differ  from  data 
presented  elsewhere  in  this  book  which  are  based  on  resident  births.  For  percentage  calculations,  denominators  exclude  unknown  values. 

Note:  Maiden  Hospital  closed  to  births  on  Febnjary  9.  1998.  Quincy  Hospital  closed  to  births  on 
Nonfl/ood  Hospital.  UMASS  Memorial  Medical  Center  -  West  Campus  from  Memorial  Hospital. 

November  1998.  Name  changes:  Caritas  Nonfood  Hospital  from 
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Table  B-13A.  Cesarean  Section  Deliveries  and  Vaginal  Births  after  Cesarean  Section  (VBACs)  by 

Licensed  Maternity  Facility\  Massachusetts:  1998 


Facility 

Occurrence 
Births^ 

Total  C- 
Sections 

Primary  C- 
Section 

Repeat  C- 
Section 

VBACs 

n 

%'■' 

# 

%" 

# 

o/,3,6 

# 

W 

STATE  TOTAL 

82,216 

17,190 

21.0 

11,383 

15.5 

5,807 

67.3 

2,823 

32.7 

Anna  Jaques  Hospital 

856 

173 

20.2 

122 

15.7 

51 

64.6 

28 

35.4 

Baystate  Medical  Center 

5219 

987 

18.9 

652 

13.9 

335 

63.8 

190 

36.2 

Berl<stiire  IVIedical  Center 

859 

152 

17.7 

93 

12.4 

59 

55.1 

48 

44.9 

Beth  Israel  Deaconess  Medical 
Center 

5182 

1307 

25.2 

921 

20.2 

386 

62.1 

236 

37.9 

Beverly  Hospital 

2556 

460 

18.0 

280 

12.3 

180 

62.5 

108 

37.5 

Boston  Medical  Center 

1704 

347 

20.4 

244 

15.7 

103 

69.1 

46 

30.9 

Boston  Regional  Medical  Center 

1181 

298 

25.2 

176 

17.2 

122 

76.3 

38 

"   23.8 

Brigham  and  Women's  Hospital 

9395 

2090 

22.4 

1451 

17.3 

639 

65.6 

335 

34.4 

Brockton  Hospital 

1062 

188 

17.7 

115 

12.1 

73 

64.0 

41 

36.0 

Cambridge  Birth  Center 

35 

0 

0.0 

0 

0.0 

0 

- 

0 

- 

Cambridge  Hospital 

653 

106 

16.2 

71 

11.9 

35 

61.4 

22 

38.6 

Cape  Cod  Hospital 

1032 

214 

20.7 

126 

14.0 

88 

65.2 

47 

34.8 

Caritas  Good  Samaritan  Medical 
Center  Cushing  Campus 

1250 

289 

23.1 

184 

16.7 

105 

70.0 

45 

30.0 

Caritas  Norwood  Hospital 

1022 

237 

23.2 

140 

16.1 

97 

62.6 

58 

37.4 

Chariton  Memorial  Hospital 

1617 

301 

18.6 

184 

12.5 

117 

82.4 

25 

17.6 

Cooley-Dickinson  Hospital 

917 

162 

17.7 

106 

12.9 

56 

58.3 

40 

41.7 

Deaconess/Waltham  Hospital 

306 

49 

16.0 

30 

10.9 

19 

61.3 

12 

38.7 

Emerson  Hospital 

1413 

289 

20.5 

189 

15.2 

100 

59.5 

68 

40.5 

Fairview  Hospital 

150 

38 

25.5 

23 

18.0 

15 

71.4 

6 

28.6 

Falmouth  Hospital 

617 

123 

19.9 

89 

15.8 

34 

64.2 

19 

35.8 

Franklin  Medical  Center 

555 

93 

16.8 

66 

13.0 

27 

58.7 

19 

41.3 

Hale  Hospital 

"    448 

82 

18.3 

45 

11.7 

37 

57.8 

27 

42.2 

Harrington  Memorial  Hospital 

461 

92 

20.0 

53 

13.3 

39 

63.9 

22 

36.1 

Heywood  Memorial  Hospital 

515 

75 

14.6 

40 

8.7 

35 

66.0 

18 

34.0 

Holy  Family  Hospital  and  Medical 
Centervfc 

1195 

282 

23.6 

200 

18.6 

82 

67.2 

40 

32.8 

Holyoke  Hospital 

480 

90 

18.8 

50 

11.6 

40 

80.0 

10 

20.0 

Jordan  Hospital 

792 

192 

24.3 

107 

16.1 

85 

68.0 

40 

32.0 

Lawrence  General  Hospital 

1453 

258 

17.8 

159 

11.9 

99 

81.8 

22 

18.2 

Leominster  Hospital 

1514 

306 

20.2 

195 

14.4 

111 

68.9 

50 

31.1 

Lowell  General  Hospital 

2231 

434 

19.5 

260 

13.2 

174 

67.7 

83 

32.3 

Maiden  Hospital 

41 

6 

15.4 

3 

8.8 

3 

60.0 

2 

40.0 

Martha's  Vineyard  Hospital 

■m 

16 

14.4 

13 

12.9 

3 

30.0 

7 

70.0 

Mary  Lane  Hospital 

234 

53 

22.6 

29 

14.5 

24 

70.6 

10 

29.4 
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Table  B-13A  (cont'd).  Cesarean  Section  Deliveries  and  Vaginal  Births  After  Cesarean  Section 
(VBACs)  by  Licensed  Maternity  Facility\  Massachiusetts:  1998 


Facility 

Occurrence 
Births^ 

Total  C- 
Sections 

Primary  C- 
Section 

Repeat  C- 
Section 

VBACs 

# 

%'■' 

# 

0/^3,5 

# 

%" 

# 

%' 

Massachusetts  General  Hospital 

2449 

521 

21.3 

400 

17.6 

121 

73.3 

44 

26.7 

Melrose-Wakefield  Hospital 

1587 

353 

22.2 

210 

15.1 

143 

74.1 

50 

25.9 

Mercy  Hospital  Center  for  Health 

694 

140 

20.2 

98 

15.3 

42 

79.2 

11 

20.8 

Metro  West  Medical  Center  - 
Framingham  Union  Campus 

2527 

515 

20.4 

382 

16.2 

133 

77.8 

38 

22.2 

Milford-Whitinsville  Hospital 

611 

117 

19.1 

74 

13.6 

43 

64.2 

24 

35.8 

Morton  Hospital 

719 

194 

27.2 

131 

20.9 

63 

73.3 

23 

26.7 

Mount  Auburn  Hospital 

1227 

221 

18.0 

171 

15.1 

50 

54.9 

41 

45.1 

Nantucket  Cottage  Hospital 

73 

8 

11.0 

4 

6.1 

4 

57.1 

3 

42.9 

New  England  Medical  Center 

1488 

357 

24.0 

252 

18.5 

105 

82.0 

23 

18.0 

Newton  Wellesley  Hospital 

3808 

890 

23.4 

668 

18.9 

222 

83.1 

45 

16.9 

North  Adams  Regional  Hospital 

335 

85 

25.4 

57 

19.2 

28 

73.7 

10 

26.3 

North  Shore  Birth  Center 

88 

0 

0.0 

0 

0.0 

0 

0.0 

1 

100.0 

North  Shore  Medical  Center 

1741 

395 

22.7 

244 

15.7 

151 

81.2 

35 

18.8 

Quincy  Hospital 

503 

138 

27.4 

75 

17.6 

63 

82.9 

13 

17.1 

Saint  Vincent  Hospital 

2047 

349 

17.0 

247 

13.5 

102 

48.1 

110 

51.9 

Saints  Memorial  Medical  Center 

587 

128 

21.9 

95 

17.6 

33 

73.3 

12 

26.7 

South  Shore  Hospital 

3465 

804 

23.2 

499 

16.4 

305 

73.7 

109 

26.3 

St.  Elizabeth's  Medical  Center  of 
Boston 

1647 

418 

25.4 

271 

18.7 

147 

73.1 

54 

26.9 

St.  Luke's  Hospital 

1637 

356 

21.8 

225 

15.6 

131 

69.3 

58 

30.7 

Sturdy  Memorial  Hospital 

808 

139 

17.2 

73 

10.5 

66 

56.9 

50 

43.1 

The  Birthplace  At  Wellesley 

66 

0 

0.0 

0 

0.0 

0 

0.0 

3 

100.0 

Tobey  Hospital 

520 

53 

13.2 

34 

9.3 

19 

52.8 

17 

47.2 

UMass  Memorial  Medical  Center 
-  West  Campus 

4130 

780 

18.9 

493 

13.5 

287 

60.3 

189 

39.7 

Winchester  Hospital 

2135 

440 

20.8 

264 

14.3 

176 

65.4 

93 

34.6 

All  Other  Hospitals 

4 

0 

0.0 

0 

0.0  . 

0 

- 

0 

- 

Home  births,  enroute,  other 

264 

0 

0.0 

0 

0.0 

0 

0.0 

5 

100.0 

'  A  licensed  maternity  facility  is  a  medical  unit  licensed  by  the  Commonwealth  for  the  care  of  women  during  pregnancy  and  childbirth.  '  See  section  definitions  for  explanation 
of  occun-ence  and  Cesarean  births,  primary  and  repeat.  The  percentages  provided  in  this  table  are  based  on  occurrence  births  and  may  differ  from  data  presented  elsewhere 
in  this  book  which  are  based  on  resident  births.  'The  percentage  of  Cesarean  births  reported  is  not  adjusted  for  risk  factors  such  as  mother's  age.  birthweight.  or 
complications  of  labor  and  delivery,  which  would  influence  the  number  of  procedures  in  a  particular  facility.  Caution  should  be  used  when  comparing  unadjusted 
percentages.  '  Percentages  calculated  on  births  with  known  method  of  delivery.  Percentage  of  total  Cesarean  sections=  (total  Cesarean  births/all  births)  x  100. 
'  Percentage  primary  Cesarean  sections=(primary  cesarean  sections/all  births-repeat  Cesarean  sections-VBACs)  x  1 00.  '  Percentage  repeat  Cesarean  sections=  (repeat 
Cesarean  seclions/(repeat  Cesarean  sections  +  VBACs))  xlOO.  '  Percentage  VBACs=  (VBAC  deliveries/(repeat  Cesarean  sections  +  VBAC))  x  100. 

Note:  Maiden  Hospital  closed  to  births  on  Febaiary  9.  1998.  Quincy  Hospital  closed  to  births  on  November  1998.  Name  changes:  Cantas  Norwood  Hospital  from  Norwood 
Hospital.  UMASS  Memonal  Medical  Center  -  West  Campus  from  Memorial  Hospital 
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Table  B-14A.  Birth  Characteristics:  Occurrence  and  Resident  Births  and  Infant  Deaths, 

Massachusetts  Municipalities:  1998 


Occurrence 

Resident 

Low 

Teen  Births, 

Infant 

Neonatal 

Community 

Births 

Births 

Birthweight 

<  20  years 

Deaths 

Deaths 

STATE  TOTAL 

82,216 

81,406 

5,484 

5,902 

414 

315 

Abington 

0 

208 

10 

13. 

1 

Acton 

0 

245 

14 

1 

1 

Acushnet 

0 

105 

7 

7 

2 

1 

Adams  \ 

0 

83 

5 

4 

1 

Agawam 

0 

320 

13 

22 

1 

Alford 

0 

2 

0 

0 

0 

0 

Amesbury 

0 

225 

19 

8 

1 

Amherst 

2 

163 

7 

8 

1 

Andover 

0 

352 

20 

5 

0 

0 

Arlington 

4 

531 

40 

9 

2 

2 

Ashburnham 

0 

56 

_i 

6 

0 

0 

Ashby 

0 

30 

_i 

0 

0 

0 

Ashfield 

1 

13 

_i 

0 

0 

0 

Ashland 

1 

223 

16 

3 

1 

0 

Athol 

1 

126 

9 

20       ■ 

0 

0 

Attleboro 

809 

592 

40 

45 

0 

0 

Auburn 

1 

147 

8 

4 

0 

0 

Avon 

0 

47 

5 

2 

0 

0 

Ayer 

2 

115 

5 

12 

0 

0 

Barnstable 

1,035 

511 

34 

31 

4 

1 

Barre 

0 

59 

_i 

2 

0 

0 

Backet 

1 

16 

0 

0 

0 

0 

Bedford 

1 

232 

14 

2 

1 

1 

Belchertown 

1 

157 

10 

5 

2 

2 

Bellingham 

0 

226 

14 

12 

2 

2 

Belmont 

0 

286 

12 

1 

1 

1 

Berkley 

0 

95 

9 

4 

3 

3 

Berlin 

0 

27 

_i 

0 

0 

0 

Bernardston 

0 

11 

_i 

0 

0 

0 

Beverly 

2,644 

472 

19 

15 

1 

1 

Billerica 

0 

553 

23 

21 

0 

0 

Blackstone 

0 

117 

8 

9 

1 

1 

Blandford 

0 

11 

0 

0 

0 

0 

Bolton; 

0 

64 

9 

1 

0 

0 

Boston 

21,908 

7,883 

694 

836 

46 

34 

Bourne 

0 

253 

8 

5 

0 

0 

Boxborough 

0 

68 

__i 

1 

1 

0 

Boxford 

0 

85 

5 

1 

0 

0 

Boylston 

0 

56 

_i 

1 

0 

0 

Braintree 

0 

386 

20 

10 

1 

0 

Brewster 

0 

77 

1 

2 

0 

0 
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Table  B-14A. 

Birth  Characteristics:  Occurrence  and  Resident  Births  a 

nd  Infant  Deaths,         | 

Massachusetts  Municipalities: 

1998 

Occurrence 

Resident             Low 

Teen  Births, 

Infant 

Neonatal 

Community 

Births 

Births         Birthweight 

<  20  years 

Deaths 

Deaths 

Bridgewater 

0 

295                           26 

10 

2 

2 

Brimfield 

1 

38                           -' 

4 

0 

0 

Brockton 

2,313 

1,453                         147 

180 

14 

13 

Brookfield 

1 

26                             5 

4 

0 

0 

Brookline 

3 

655                           44 

12 

0 

0 

Buckland 

0 

17                           -' 

1 

0 

0 

Burlington 

1 

333                           20 

11 

2 

1 

Cambridge 

1,920 

1,034                           76 

31 

2 

1 

Canton 

0 

239                           15 

1 

3 

3 

Cariisle 

0 

52 

0 

0 

0 

Carver 

0 

136                           11 

10 

0 

0 

Charlemont 

0 

19                             0 

2 

0 

0 

Ctiariton 

1 

144                           15 

9 

3 

3 

Chatham 

2 

43 

2 

0 

0 

Chelmsford 

2 

457                           35 

10 

4 

4 

Chelsea 

2 

664                           58 

103 

4 

4 

Cheshire 

0 

37 

2 

1 

0 

Chester 

0 

16 

1 

0 

0 

Chesterfield 

0 

8                             0 

1 

0 

0 

Chicopee 

1 

612                           43 

72 

7 

6 

Chilmark 

3 

9                             0 

0 

0 

0 

Clarksburg 

0 

19 

2 

0 

0 

Clinton 

0 

189                           10 

10 

0 

0 

Cohasset 

0 

86                             0           ■ 

0 

0 

0 

Colrain 

0 

22                             6 

2 

2 

2 

Concord 

1,414 

161                              7 

3 

1 

1 

Conway 

1 

21                              0 

0 

0 

0 

Cummington 

0 

13 

0 

0 

0 

Dalton 

0 

67                             5 

5 

0 

0 

Danvers 

0 

246                           18 

8 

0 

0 

Dartmouth 

0 

251                            15 

18 

0 

0 

Dedham 

1 

314                           19 

7 

2 

2 

Deerfield 

0 

53 

1 

0 

0 

Dennis 

0 

130                           13 

13 

0 

0 

Dighton 

0 

52 

2 

0 

Douglas 

0 

135                             8 

6 

0 

Dover 

0 

72                           -' 

0 

0 

0 

Dracut 

0 

417                           25 

15 

1 

Dudley 

0 

121                            14 

4 

1 

Dunstable 

0 

35                           -' 

0 

0 

0 

Duxbury 

2 

163                           -' 

1 

1 

East  Bridgewater 

0 

192                           19 

9 

1 

East  Brookfield 

0 

21                              0 

2 

0 

0 

East  Longmeadow 

0 

155                           12 

4 

0 

0 

Eastham 

0 

26                           -' 

1 

0 

0 
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Table  B-14A. 

Birth  Characteristics:  Occurrence  and  Resident  Births  and  Infant  Deaths, 

Massachusetts  Municipalities: 

1998 

Occurrence 

Resident              Low 

Teen  Births, 

Infant        Neonatal 

Community 

Births 

Births          Birthweight 

<  20  years 

Deaths         Deaths 

Easthampton 

1 

185                           13 

11 

0                      0 

Easton 

0 

272                           19 

4 

0                      0 

Edgartown 

0 

42                             5 

0 

0                      0 

Egremont 

1 

7                             0 

0 

0                      0 

Erving 

0 

12 

0 

0                      0 

Essex 

0 

34 

2 

0                      0 

Everett 

0 

498                           49 

33 

5                      4 

Fairhaven 

0 

166                           11 

13 

1                       1 

Fall  River 

1,618 

1,104                         101 

156 

8                      8 

Falmouth 

618 

240                           16 

20 

0                      0 

FItchburg 

6 

554                           39 

90 

1                       0 

Florida 

0 

10                           -' 

1 

0                      0 

Foxborough 

0 

253                           16 

2 

1                       0 

Framingham 

2,528 

984                           82 

46 

2                      2 

Franklin 

2 

526                           37 

9 

0                      0 

Freetown 

0 

63                           -' 

6 

0                      0 

Gardner 

515 

233                           21 

29 

0                      0 

Gay  Head  (Aquinnah) 

•       0 

2                             0 

1 

0                      0 

Georgetovk^n 

0 

121                            -' 

0 

1                       1 

Gill 

0 

10                             0 

0 

0                      0 

Gloucester 

2 

325                           17 

17 

3                       1 

Goshen 

0 

13 

1 

0                      0 

Gosnold 

0 

1                             0 

0 

0                      0 

Grafton 

1 

229                             17 

5 

4                      4 

Granby 

0 

66                             6 

4 

0                      0 

Granville 

0 

24                             0 

1 

0                      0 

Great  Barrington 

151 

48                             5 

1 

1                       1 

Greenfield 

556 

198                             14 

31 

3                      3 

Groton 

0 

136                             8 

2 

1                       1 

Groveland 

0 

74 

1 

0                      0 

Hadley 

1 

31 

0 

0                      0 

Halifax 

0 

98                             6 

4 

0                      0 

Hamilton 

0 

107                           -' 

2 

1                       1 

Hampden 

0 

53                             5 

1 

0                      0 

Hancock 

0 

4                             0 

1 

0                      0 

Hanover 

0 

156                             7 

3 

0                      0 

Hanson 

0 

127                             8 

9 

1                       1 

Hardwick 

0 

32                           -^ 

2 

1                       1 

Harvard 

0 

57 

0 

0                      0 

Harwich 

1 

104                             5 

8 

3                      2 

Hatfield 

1 

28                           -' 

1 

0                      0 

Haverhill 

448 

845                           50 

82 

5                      3 

Hawley 

0 

3                             0 

0 

0                      0 

Heath 

0 

9                             0 

0 

0                      0 

Hingham 

1 

252                             7 

3 

2                       1 
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Table  B-14A.  Birth  Characteristics:  Occurrence  and  Resident  Births  and  Infant  Deaths, 

Massachusetts  Municipalities: 

1998 

Occurrence 

Resident             Low 

Teen  Births, 

Infant 

Neonatal 

Community 

Births 

Births          Birthweight 

<  20  years 

Deaths 

Deaths 

Hinsdale 

1 

19 

2 

0 

0 

Holbrook 

0 

161                              8 

7 

0 

0 

Holder) 

0 

188                           16 

3 

2 

2 

Holland 

1 

28                            -' 

3 

0 

b 

Holliston 

1 

184                             6 

1 

1 

1 

Holyoke 

482 

706                           51 

191 

4 

4 

Hopedale 

0 

80                            -' 

3 

0 

0 

Hopkinton 

2 

215                             6 

1 

0 

0 

Hubbardston 

1 

53                             0 

2 

0 

0 

Hudson 

1 

241                            17 

15 

1 

.   1 

Hull 

0 

146                             6 

9 

0 

0 

Huntington 

0 

22                            -' 

2 

0 

0 

Ipswich 

1 

150                             8 

6 

0 

0 

Kingston 

0 

195                             7 

5, 

0 

0 

Lakeville 

1 

111                              5 

5 

2 

0 

Lancaster 

1 

75                             6 

4 

2 

2 

Lanesborough 

0 

15                             0 

1 

0 

0 

Lawrence 

1,455 

1,405                           95 

304 

11 

7 

Lee 

0 

61 

1 

0 

0 

Leicester 

0 

103                           10 

6 

1 

1 

Lenox 

2 

41 

1 

0 

0 

Leominster 

1,516 

637                           39 

49 

5 

5 

Leverett 

0 

8                             0 

0 

0 

0 

Lexington 

1 

293                           13 

3 

0 

0 

Leyden 

0 

5                             0 

0 

0 

0 

Lincoln 

2 

54                              5 

0 

0 

0 

Littleton 

1 

117                             7 

3 

0 

0 

Longmeadow 

0 

159                              5 

2 

1 

0 

Lowell 

2,825 

1,686                         155 

245 

8 

5 

Ludlow 

0 

185                           16 

10 

0 

0 

Lunenburg 

0 

99                            -' 

3 

0 

0 

Lynn 

3 

1,370                         110 

194 

9 

6 

Lynnfield 

0 

116                            11 

1 

1 

1 

Maiden 

42 

764                           62 

26 

7 

5 

Manchester-by-the-Sea 

0 

42                            -' 

0 

1 

1 

Mansfield 

0 

413                           20 

8 

2 

2 

Marblehead 

0 

250                            12 

0 

1 

0 

Marion 

0 

52 

1 

0 

0 

Marlborough 

1 

556                           26 

32 

1 

1 

Marshfield 

0 

381                            14 

5 

2 

2 

Mashpee 

0 

132                             6 

6 

0 

0 

Mattapoisett 

0 

69                             0 

1 

0 

0 

Maynard 

0 

140                             6 

7 

4 

3 

Medfield 

0 

154                             6 

0 

0 

0 

Medford 

2 

607                             46 

19 

2 

2 

68 


Table  B-14A. 

Birth  Characteristics:  Occurrence  and  Resident  Births  and  Infant  Deaths,         | 

Massachusetts  Municipalities:  1998 

Occurrence 

Resident             Low              Teen  Births, 

Infant 

Neonatal 

Community 

Births 

Births          Birthweight           <  20  years 

Deaths 

Deaths 

Medway 

0 

189                           16                                 2 

1 

0 

Melrose 

1,587 

355                           14                                 5 

1 

0 

Mendon 

0 

60                             0                                 0 

0 

0 

Merrimac 

0 

86                             8                                 2 

0 

0 

Methuen 

1,196 

568                           36                               48 

2 

1 

Middleborough 

0 

299                           23                               17 

3 

1 

Middlefield 

1 

6                             0                                 0 

0 

0 

Middleton 

1 

82                           -'                                 2 

0 

0 

Milford 

612 

382                         ^9                               25 

4 

2 

Millbury 

1 

148                           12                               10 

4 

1 

Millis 

1 

128                             8                                 2 

1 

0 

Millville 

0 

44                        -  -^              ■                   6 

0 

0 

Milton 

1 

317                           26                                 6 

5 

5 

Monroe 

0 

1                              0                                 0 

0 

0 

Monson 

0 

95                             5                               11 

0 

0 

Montague 

0 

98                             6                               12 

0 

0 

Monterey 

2 

9                             0                                 0 

0 

0 

Montgomery 

0 

7                             0                                 0 

0 

0 

Mount  Washington 

0 

3                             0                                 0 

0 

0 

Nahant 

0 

42                            -'                                 1 

0 

0 

Nantucket 

76 

125                             6                                 5 

2 

2 

Natick 

1 

482                           29                                 8 

1 

1 

Needham 

0 

373                           21                                  2 

0 

0 

New  Ashford 

0 

2                             0                                 0 

0 

0 

New  Bedford 

1,639 

1,314                           90                             224 

8 

4 

New  Braintree 

0 

9                             0                                 0 

0 

0 

New  Marlborough 

0 

13                             0                                 1 

0 

0 

New  Salem 

0 

2                             0                                 0 

0 

0 

Newbury 

0 

85                           -'                                 0 

0 

0 

Newburyport 

856 

204                             8                               11 

0 

0 

Newton 

3,812 

856               .            42                                 7 

1 

0 

Norfolk 

0 

151                            -'                                  1 

0 

0 

North  Adams 

336 

171                            10                               22 

0 

0 

North  Andover 

0 

362                           15                               10 

0 

0 

North  Attleboro 

0 

381                             26                                 14 

3 

3 

North  Brookfield 

0 

51                              7                                 5 

1 

1 

North  Reading 

0 

192                           17                                 2 

2 

2 

Northampton 

924 

248                           17                               22 

2 

2 

Northborough 

0 

191                              9                                 7 

1 

0 

Northbridge 

0 

187                               7                                 15 

0 

0 

Northfield 

0 

28                           -'                                  1 

0 

0 

Norton 

0 

274                           14                                 9 

0 

0 

Norwell 

0 

144                               6.1 

1 

0 

Norwood 

1,022 

334                           19                                 5 

2 

2 

Oak  Bluffs 

111 

56                             5                                 2 

1 

1 
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Table  B-14A. 

Birth  Characteristics:  Occurrence  and  Resident  Births  and  Infant  Deaths,         | 

Massachusetts  Municipalities: 

1998 

Occurrence 

Resident             Low 

Teen  Births, 

Infant 

Neonatal 

Community 

Births 

Births          Birthweight 

<  20  years 

Deaths 

Deaths 

Oakham 

0 

13 

0 

0 

0 

Orange 

0 

76                             5 

12 

0 

0 

Orleans 

0 

33                           -' 

0 

0 

0 

Otis 

0 

10                             0 

2 

0 

0 

Oxford 

0 

183                           11 

16 

0 

0 

Palmer 

1 

148                           14 

7 

1 

1 

Paxton 

1 

31                              0 

0 

0 

0 

Peabody 

1 

564                           30 

19 

4 

3 

Pelham 

0 

8                            .0 

0 

0 

0 

Pembroke 

0 

266                           24 

12 

1 

1 

Pepperell 

0 

187                           19 

10 

0 

0 

Pem 

0 

8                             0 

0 

0 

0 

Petersham 

0 

14 

1 

0 

0 

Phillipston 

0 

18 

2 

0 

0 

Pittsfield 

859 

510                           32 

69 

2 

2 

Plainfield 

0 

9                             0 

0 

0 

0 

Plainville 

0 

99                           11 

3 

1 

1 

Plymouth 

792 

663                           31 

38 

3 

2 

Plympton 

0 

39                             0 

2 

0 

0 

Princeton 

2 

43                           -' 

1 

0 

0 

Provincetown 

0 

18                             5 

2 

0 

0 

Quincy 

508 

1,111                           59 

47 

2 

2 

Randolph 

0 

382                           33 

15 

2 

2 

Raynham 

0 

153                           15 

7 

0 

0 

Reading 

1 

329                           18 

1 

2 

2 

Rehoboth 

0 

111                              9 

4 

0 

0 

Revere 

0 

628                           57 

46 

2 

1 

Richmond 

2 

10 

0 

0 

0 

Rochester 

0 

42 

0 

0 

0 

Rockland 

0 

246                           20 

17 

2 

1 

Rockport 

0 

66                             5 

3 

1 

1 

Rowe 

0 

3                       .      0 

0 

0 

0 

Rowley 

0 

82                           -' 

0 

0 

0 

Royalston 

0 

10                             0 

1 

0 

0 

Russell 

0 

18                           -' 

1 

0 

0 

Rutland 

0 

90                             5 

2 

1 

1 

Salem 

1,742 

505                           40 

49 

5 

5 

Salisbury 

0 

110                           10 

13 

0 

0 

Sandisfield 

0 

14 

0 

0 

0 

Sandwich 

1 

231                            16 

1 

0 

0 

Saugus 

0 

288                           22 

13 

2 

1 

Savoy 

0 

7                            .0 

0 

0 

0 

Scituate 

1 

224                           13 

1 

0 

0 

Seekonk 

0 

117                             5 

9 

0 

0 

Sharon 

2 

214                           15 

0 

1 

0 
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Table  B-14A. 

Birth  Characteristics:  Occurrence  and  Resident  Births  and  Infant  Deaths, 

Massachusetts  Municipalities:  1998 

Occurrence 

Resident              Low               Teen  Births, 

Infant 

Neonatal 

Community 

Births 

Births          Birthweight           <  20  years 

Deaths 

Deaths 

Sheffield 

1 

28                             0                                 1 

0 

0 

Sfielbume 

1 

26                           -'                                 1 

0 

0 

Sherborn 

0 

61                              0                                 0 

0 

0 

Shirley 

0 

69                           -'                                 5 

1 

0 

Shrewsbury 

1 

457                           21                                 4 

5 

5 

Shutesbury 

0 

21                              0                                 0 

0 

0 

Somerset 

1 

139                           10                               18 

0 

0 

Somer^'ille 

2 

941                            63                               60 

3 

2 

South  Hadley 

0 

166                           10                                 9 

0 

0 

Southampton 

0 

56                             6                                 1 

0 

0 

Southborough 

1 

143                             8                                 4 

1 

1 

Southbridge 

463 

260                           23                               46 

4 

4 

Southwick 

0 

108                             6                                 7 

1 

1 

Spencer 

0 

151                            13                               13 

0 

0 

Springfield 

5,925 

2,368                         234                             470 

21 

15 

Sterling 

1 

96                             8                                 2 

0 

0 

Stockbridge 

0 

14                           -'                                  1 

0 

0 

Stoneham 

1,182 

301                            21                                  5 

0 

0 

Stoughton 

1 

314                           26                               18 

0 

0 

Stow 

0 

93                             6                                 2 

2 

1 

Sturbridge 

1 

98                             6                                 1 

1 

0 

Sudbury 

1 

261                            13                                 2 

1 

1 

Sunderland 

0 

40                             5                                 4 

0 

0 

Sutton 

0 

108                             5                                 4 

0 

0 

Swampscott 

0 

162                            12                                 2 

0 

0 

Swansea 

0 

142                             9            •                   14 

0 

0 

Taunton 

722 

821                             68                                 72 

6 

5 

Templeton 

0 

81                            -'                                 5 

0 

0 

Tewksbury 

1 

396                           25                                 9 

2 

2 

Tisbury 

3 

35                           -'                                  1 

0 

0 

Tolland 

0 

3                             0                                 0 

0 

0 

Topsfield 

0 

61                              5                                 0 

0 

0 

Townsend 

0 

133                             7                                 7 

1 

0 

Truro 

0 

14                           -'                                 0 

0 

0 

Tyngsborough 

0 

169                           12                                 3 

0 

0 

Tyringham 

0 

1                              0                                 0 

0 

0 

Upton 

1 

110                           11                                  2 

2 

1 

Uxbridge 

0 

169                             6                                 6 

0 

0 

Wakefield 

0 

317                           13                                 3 

1 

1 

Wales 

0 

21                            -'                                  1 

0 

0 

Walpole 

1 

297                             16                                   3 

0 

0 

Waltham 

308 

706          "                  53                                26 

4 

4 

Ware 

235 

117                             6                               15 

2 

1 

Wareham 

521 

239                           14                               27 

1 

0 

Warren 

0 

51                            -'                                 6 

0 

" 
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Table  B-14A.  Birth  Characteristics:  Occurrence  and  Resident  Births  and  Infant  Deaths, 

Massachusetts  Municipalities:  1998 

Occurrence 

Resident              Low               Teen  Births, 

Infant 

Neonatal 

Community                 Births 

Births          Birthweight           <  20  years 

Deaths 

Deaths 

Warwick                                               0 

8                             0                                 0 

0 

0 

Washington                                         0 

5                           -'                                 0 

0 

0 

Watertown                                           2 

394                           20                                 6 

0 

0. 

Wayland                                              1 

174                           14                                 1 

0 

0 

Webster                                               0 

224                           21                               26 

1 

0 

Wellesley                                          67 

372                           20                                 0 

1 

0 

Wellfleet                                              0 

21                            -'                                 0 

0 

0 

Wendell                                               0 

13                             0                                 1 

0 

0 

Wenham                                              0 

46                           -^                                 0 

1 

1 

West  Boylston                                     0 

66                           -'                                 1 

0 

0 

West  Bridgewater                               0 

78                             5                                 2 

0 

0 

West  Brookfield                                   0 

37                           -'5 

0 

0 

West  Newbury                                     1 

66                           -'                                 0 

0 

0 

West  Springfield                                  0 

337                           22                               34 

1 

0 

West  Stockbridge                                0 

10                           -'                                 0 

1 

0 

West  Tisbury                                         0 

17                           -''                               0 

0 

0 

Westborough                                       0 

248                           13                                 5 

3 

3 

Westfield                 ,                               2 

436                           26                               36 

1 

1 

Westford                                              1 

333                           28                                 5 

0 

0 

Westhampton                                      0 

5                             0                                 0 

0 

0 

Westminster                                          0 

74                             8                                 9 

0 

0 

Weston                                                   0 

122                            -'                                 1 

0 

0 

Westport                                                1 

128                           10                                 8 

1 

1 

Westwood                                              0 

176                             8                                 1 

0 

0 

Weymoutti                                      3,470 

696                           50                               27 

4 

3 

Whately                                               0 

15                           -'                                 0 

0 

0 

Whitman                                              0 

188                           10                               11 

0 

0 

Wiibraham                                           1 

115                           10                                 2 

1 

1 

Williamsburg                                       0 

21                              0                                 1 

0 

0 

Williamstown                                         0 

45                           -'                                 1 

0 

0 

Wilmington                                          0 

325                           17                                 6 

1 

1 

Winchendon                                        1 

128                           16                               11 

1 

0 

Winchester                                     2,139 

291                            13                                 0 

0 

0 

Windsor                                                 0 

9                           -'                                 0 

0 

0 

Winthrop                                                0 

196                           10                                 3 

0 

0 

Woburn                                                1 

436                           26                               15 

0 

0 

Worcester                                      6,186 

2,417                         188                             338 

17 

15 

Worthington                                           1 

8                             0                                 1 

0 

0 

Wrentham                                   '         1 

160                           11                                 3 

0 

0 

Yarmouth                                             0 

217                           15                               17 

4 

4 

Unknown                                             4 

0                             0                                 0 

0 

0 

Values  of  1-4  for  medical  characteristics  of  communities  with  less  than  200  births  are  suppressed  based  on  Guidelines  For  F 

Release  Of  Birth  Data,  Bureau  of       | 

Health  Statistics.  Research  and  Evaluation. 
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Table  B-14B 

.  Birth  Characteristics, 

Occurrence  and  Resident  Births  and  Infant 

Deaths 

by  County,  Massachusetts:  1998 

Occurrence 

Births 

Resident  Births 

Deaths 

Low 

Teen 

County  Name 

Number 

Birthweight     (< 

20  years) 

Infant 

Neonatal 

STATE  TOTAL 

82,216 

81,406 

5,655 

5,902 

414 

315 

Barnstable 

1,657 

2,050 

131 

108 

11 

7 

Berkshire 

1,356 

1,298 

81 

118 

6 

4 

Bristol 

4,790 

6,693 

482 

642 

35 

28 

Dukes 

117 

162 

15 

4 

1 

1 

Essex 

8,350 

9,598 

602 

819 

50 

35 

Franklin 

559 

732 

50 

68 

5 

5 

Hampden 

6,414 

5,963 

468 

880 

39 

30 

Hampshire 

1,167 

1330 

83 

82 

7 

6 

Middlesex 

17,790 

19,170 

1,261 

742 

72 

55 

Nantucket 

76 

125 

6 

5 

2 

2 

Norfolk 

5,080 

8,432 

528 

197 

29 

22 

Plymouth 

3,631 

6,462 

430 

396 

37 

27 

Suffolk 

21,910 

9,371 

819 

988 

52 

39 

Worcester 

9,315 

10,020 

699 

853 

68 

54 

73 
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DEATHS 


SECTION  C 
DEATHS 


Massachusetts  resident  deaths  increased  from  1997  (54,634  deaths)  to  1998  (55,204 
deaths).  However,  the  1998  death  rate  of  8.8  per  1,000  population  was  equivalent  to  the 
1997  death  rate  of  8.8.  As  with  live  births,  Massachusetts  resident  deaths  include  all 
deaths  to  Massachusetts  residents  regardless  of  the  state  in  which  the  deaths  occurred. 
Most  data  presented  in  this  section  are  resident  data.  Occurrence  data  are  used  only  for 
medical  examiner  data. 

DEATHS  BY  RACE/ETHNICITY 

From  1997  to  1998,  the  number  of  deaths  by  race/ethnicity  remained  relatively  constant 
with  white  non-Hispanic  residents  comprising  93.9%  of  total  deaths  in  Massachusetts. 
Black  non-Hispanic  deaths  totaled  3.3%  of  total  deaths,  Hispanic  deaths  0.8%,  Asian 
deaths  0.7%,  other  and  unknown  race  deaths  1.3%. 

Prior  to  1989,  only  a  race  question  was  included  on  death  certificates.  A  separate  item  on 
Hispanic  origin  was  added  to  the  death  record  beginning  January  1,  1989.  This  item  asks 
whether  the  decedent  was  of  Hispanic  origin.  If  answered  affirmatively,  then  specific 
Hispanic  origin  (e.g.,  Puerto  Rican,  Dominican,  Cuban,  etc.)  is  requested. 

DEATHS  BY  AGE 

Persons  75  years  of  age  or  older  accounted  for  61.9%  of  all  resident  deaths.  The  percent 
of  deaths  to  residents  in  this  age  group  vary  widely  by  sex  and  race/ethnicity. 


%  OF  DEATHS  75 

%  OF  DEATHS 

YEARS  AND 

SEX 

RACE 

UNDER  AGE  75 

OLDER 

MALE 

WHITE  NON-HISPANIC 

46.43 

53.57 

BLACK  NON-HISPANIC 

70.01 

29.99 

HISPANIC 

82.06 

17.94 

ASIAN 

59.05 

40.95 

OTHER/UNKNOWN 

79.31 

20.69 

TOTAL 

48.29 

51.71 

FEMALE 

WHITE  NON-HISPANIC 

27.65 

72.35 

BLACK  NON-HISPANIC 

57.40 

42.60 

HISPANIC 

71.75 

28.25 

ASIAN 

48.02 

51.98 

OTHER/UNKNOWN 

45.16 

54.84 

TOTAL 

29.30 

70.70 

TOTAL 

WHITE  NON-HISPANIC 

36.28 

63.72 

BLACK  NON-HISPANIC 

63.91 

36.09 

HISPANIC 

78.03 

21.97 

ASIAN 

53.64 

43.36 

OTHERyUNKNOWN 

61.67 

38.33 

TOTAL 

38.12 

61.88 

75 


DEATHS  BY  PLACE  OF  OCCURRENCE 

Between  1997  and  1998,  there  was  little  variation  in  the  sites  where  deaths  occurred.  The 
data  are  presented  below: 


%  OF  DEATHS 

%  OF  DEATHS 

SITE 

1998 

1997 

HOSPITAL 

46.0 

49.3 

NURSING  OR  REST  HOME 

30.0 
22.2 

29.2 

AT  HOME 

20.3 

EN  ROUTE  TO  HOSPITAL  OR  DEAD  ON  ARRIVAL 

0.0 

0.0 

OTHER  AND  unknown' 

1.8 

1.2 

TOTAL 

100.0 

100.0 

DEATHS  BY  CAUSE 

Cause  of  death  statistics  in  this  report  are  based  on  the  Ninth  Revision  of  the  International 
Classification  of  Diseases  (ICD-9).  The  methodology  of  coding  cause  of  death  from  death 
certificates  is  consistent  nationally,  using  the  Automated  Classification  of  Medical  Entities 
(ACME),  developed  by  the  National  Center  for  Health  Statistics  (NCHS).  The  ACME  system 
requires  every  disease  or  condition  mentioned  on  the  record  to  be  coded.  The  underlying 
cause  is  then  selected  by  a  computer  program  which  incorporates  the  ICD-9  rules  and 
conventions.  Cause  of  death  information  in  this  report  is  based  on  underlying  cause, 
except  where  otherwise  noted. 

The  leading  causes  of  death  differed  markedly  by  race  and  ethnicity  in  1998,  as  in  previous 
years.  Nine  of  the  ten  leading  causes  of  death  for  whites  were  chronic  conditions  (e.g., 
heart  disease,  cancer,  stroke,  respiratory  illness,  and  diabetes)  which  usually  afflict  older 
people.  The  leading  causes  of  death  for  blacks  included  AIDS/HI V-related  diseases, 
perinatal  conditions,  and  homicide;  which  occur  more  frequently  among  younger  people. 
For  Asians,  hypertension  and  suicide  were  among  the  top  ten  leading  causes  of  death.  For 
Hispanics,  AIDS/HIV-related  diseases,  perinatal  conditions,  homicide  and  chronic  liver 
disease  were  among  the  leading  causes  of  death  in  1998. 


'   Other  and  Unknown  includes  prison  or  other  institutions  and  all  other  places. 
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ACQUIRED  IMMUNE  DEFICIENCY  SYNDROME  (AIDS) 

The  Ninth  Revision  of  the  International  Classification  of  Diseases  was  developed  before 
the  identification  of  AIDS.  Classification  of  this  disease  and  related  diseases  has  evolved 
since  1981.  The  deaths  presented  In  Table  C-11  and  Table  C-12  were  coded  using  the  most 
current  schedule,  developed  in  1987.  Therefore,  comparison  data  prior  to  1987  are  not 
available. 

In  1998,  231  Massachusetts  residents  died  from  AIDS  and  HIV-related  illnesses.  This 
represents  a  4.5%  decrease  from  1997  and  a  62.1%  reduction  from  the  1996  values.  The 
marked  decline  in  the  number  of  deaths  from  AIDS  and  HIV-related  diseases  from  1996  to 
1998  is  due  in  large  part  to  improved  treatment  efforts  that  have  resulted  in  increased 
longevity. 

DEATHS  CERTIFIED  BY  MEDICAL  EXAMINERS 

The  total  number  of  deaths  certified  by  medical  examiners  decreased  from  3,989  in  1997  to 
3,931  in  1998.  Of  the  deaths  certified  by  medical  examiners,  47.1%  were  reported  as  a 
result  of  natural  causes.  The  percentage  of  deaths  due  to  natural  causes  (i.e.,  non-injury 
related  causes)  certified  by  medical  examiners  varies  somewhat  by  county,  from  a  high  of 
62.5%  in  Franklin  County  to  a  low  of  0.0%  in  Nantucket  County  (although  this  is  based  on  a 
small  number  of  deaths  and  should  be  interpreted  with  caution.  Plymouth  County  had  the 
greatest  percentage  of  deaths  (25.9%)  that  were  referred  to  medical  examiners,  while  the 
highest  number  of  such  deaths  was  in  Middlesex  County  with  2,520  deaths  (23.3%). 

COMMUNITY  HEALTH  NETWORK  AREAS  (CHNA) 

The  Department  of  Public  Health,  in  collaboration  with  health  service  providers,  coalition 
members,  and  other  interested  citizens,  has  designated  27  geographic  areas  for 
community  health  planning.  It  is  the  Department's  intention  to  foster  in  each  of  these 
areas  the  development  of  Community  Health  Networks-consortia  of  health  care  providers, 
human  service  agencies,  schools,  churches,  youth,  parents,  elders,  advocacy  groups,  and 
individual  consumers~to  address  the  health  needs  of  the  community.  These  community 
coalitions  will  participate  in  monitoring  outcomes  and  the  progress  of  strategies  and 
responses  to  those  health  needs.  The  data  published  in  this  edition  reflect  the  new 
definitions  of  CHNAs  instituted  in  January  1997. 

A  Community  Health  Network  Area  (CHNA)  is  defined  as  an  aggregation  of  cities  and 
towns.  (The  city  of  Boston  constitutes  its  own  Community  Health  Network  Area.)  It  is 
hoped  that  the  Networks  will  mobilize  around  key  health  issues  impacting  the  community, 
promote  prevention  efforts,  enhance  access  to  health  care,  provide  opportunities  for  more 
collaboration  among  agencies,  and  create  a  client-centered,  outcome-oriented  health 
service  delivery  system.  Community  Health  Networks  will  also  promote  efficiency  in 
service  delivery  by  working  to  reduce  duplication  and  overlap,  and  by  identifying  gaps  in 
service. 
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DEFINITIONS  IMPORTANT  FOR  THIS  SECTION  INCLUDE: 


AGE-ADJUSTED  RATE 

A  procedure  for  adjusting  rates,  designed  to  minimize  the  effects  of  differences  in  age 
distribution  when  comparing  rates  for  different  populations.  This  procedure  is 
accomplished  by  the  computational  process  known  as  age  standardization,  whereby 
mortality  statistics  are  adjusted  to  a  reference  population.  For  this  publication,  the 
reference  population  is  the  1940  US  population,  the  same  as  used  by  the  National  Center 
for  Health  Statistics.  The  result  of  the  process  is  a  summary  index  that  can  be  used  to 
compare  rates  of  different  populations  throughout  the  nation  and  over  time. 


DEATH  CERTIFICATE 

A  vital  record  signed  by  a  licensed  physician  that  includes  cause  of  death,  decedent's 
name,  sex,  birth  date,  place  of  residence,  and  place  of  occurrence. 


INTERNATIONAL  CLASSIFICATION  OF  DISEASES,  NINTH  REVISION 

The  International  Classification  of  Disease  (ICD)  classifies  mortality  information  for 
statistical  purposes.  The  ICD  was  first  used  in  1900  and  has  since  been  revised  about 
every  10  years.  The  Ninth  Revision,  published  in  1977,  is  used  to  code  mortality  data 
beginning  with  1979. 


MISER 

The  Massachusetts  Institute  for  Social  and  Economic  Research.  This  research  institute, 
located  at  the  University  of  Massachusetts  in  Amherst,  produces  the  official  population 
estimates  and  projections  for  the  Department  of  Public  Health. 


OCCURRENCE  DEATH 

Occurrence  deaths  include  all  deaths  that  occur  within  the  state,  including  deaths  of  non- 
residents. An  interstate  exchange  agreement  among  the  50  states  and  Canada  provides 
for  exchanges  of  copies  of  birth  and  death  records.  These  records  are  used  for  statistical 
purposes  only,  and  allow  each  state  or  province  to  track  the  births  and  deaths  of  residents. 


RACE 

For  death  records,  race  is  provided  by  the  death  record  informant  (for  example,  spouse  or 
next  of  kin). 
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RESIDENT  DEATH 

The  death  of  a  person  whose  usual  place  of  residence  or  permanent  address  (as  reported 
by  the  informant)  is  in  one  of  the  351  cities  or  towns  of  Massachusetts,  regardless  of 
where  the  death  took  place.  Unless  otherwise  noted,  all  data  in  this  publication  are 
resident  data.  An  interstate  exchange  agreement  among  the  50  states,  Canada,  Puerto 
Rico,  Guam,  the  Virgin  Islands,  and  the  District  of  Columbia  provides  for  exchange  of 
copies  of  birth  and  death  records.  These  records  are  used  for  statistical  purposes  only, 
and  allow  each  state  or  province  to  track  the  births  and  deaths  of  residents. 


UNDERLYING  CAUSE  OF  DEATH 

The  underlying  cause  of  death  is:  1.)  the  disease  or  injury  that  initiated  the  series  of  events 
leading  to  death,  or  2.)  the  circumstances  of  the  unintentional  or  intentional  injury  that 
resulted  in  the  death.  See  Death  Certificate. 


RATES  IMPORTANT  FOR  THIS  SECTION  INCLUDE: 

AGE-SPECIFIC  Number  of  Resident  Deaths  in  Specific  Age  Group  x  1 00,000 

DEATH  RATE  Total  Population  of  Specific  Age  Group 


CAUSE-SPECIFIC  Number  of  Resident  Deaths  for  a  Specific  Cause  x  100,000 

DEATH  RATE  Total  Population 


CRUDE  DEATH  Number  of  Resident  Deaths  In  A  Year  x  100,000 

RA7E  Total  Population 
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Figure  C-1.  Daily  Death  Statistics 
Massachusetts:  1998 

Every  day  in  1998,  residents  of  Massachusetts  experienced  an  average  of  the  following: 


1  Infant  Death 


1  AIDS  Death 


4  Diabetes  Deaths 


9  Stroke  Deaths 


44  Heart  Disease  Deaths 


7  Injury  Deaths 


38  Cancer  Deaths 


29  Deaths  from  other 
causes 


18  Respiratory  Deaths 


1  Motor  Vehicle  Death 

1  Suicide  Death 

5  Other  Intentional  & 
Unintentional  Injury  Deaths 
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Figure  C-2 


Expected  Years  of  Life  Remaining  at  Different  Ages  by  Race, 

Massachusetts:  1998 
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Table  C-3.  Leading  Causes  of  Death,  Numbers  and  Age-Specific  Rates, 

Massachusetts:   1998 

Age 

Cause  of  Death^                                                               Deaths 

Number 

Rate2 

1-14  years 

TOTAL                                                                                                                  128 

11.4 

Unintentional  injuries,  excluding  motor  vehicle  injuries'                                    27 

2.4 

Cancer                                                                                      .                        19 

1.7 

Congenital  anomalies                                                                                        11 

1.0 

Motor  vetiicle-related  injuries                                                                             1 1 

1.0 

1 5-24  years 

TOTAL                                                                                                                  413 

47.2 

Motor  vehicle-related  injuries                                                                           123 

14.1 

Suicide                                                                                                               66 

7.5 

Homicide''                                                                                                          46 

5.3 

Unintentional  injuries,  excluding  motor  vehicle  injuries'                                    41 

4.7 

25-44  years 

TOTAL    .                                                                                                           2,373 

116.3 

Cancer                                                                                                            444 

21.8 

Injuries  of  undetermined  intent*                                                                       324 

15.9 

Heart  disease                                                                                                  299 

14.7 

Suicide                                                                                                                  218 

10.7 

45-64  years 

TOTAL                                                                                                               7,501 

587.2 

Cancer                                                                                                         3,023 

236.6 

Heart  disease                                                                                               1 ,806 

141.4 

Diabetes                                                                                                          244 

19.1 

Chronic  liver  disease                                                                                       240 

18.8 

65  +  years^ 

TOTAL                                                                                                                   44,375 

5,357.9 

Heart  disease                                                                                             13,855 

1,672.9 

Cancer                                                                                                        10,281 

1,241.3 

Stroke                                                                                                                3,075 

371.3 

Pneumonia  and  Influenza                                                                             2,750 

332.0 

1.  See  page  116  for 

ICD-9  codes.    2.  Number  of  deaths  per  100.000  persons  in  each  age  group.    3.  Unintentional  injuries  include  injuries  such 

as  falls,  fires,  and  drownings  that  were  not  intended  to  occur.    Motor  vehicle-related  injuries  are  not  included  in  these  numbers.  4.  The  NCHS 

categories  for  72  selected  causes  of  death  combines  Homicide  (ICD-9  E960-969)  and  Legal  Intervention  (ICD-9  E970-978).  There  were  no 

deaths  due  to  legal  intervention  in  1998.  5.  Injuries  of  undetermined  intent  include  deaths  from  drug  overdoses,  falls  and  fires  where  the 

investigation  has  not  determined  whether  the  injuries  were  accidental  or  purposely  inflicted.    6.  See  Table  C-3b  for  the  leading  causes  of  death 

for  the  65+  year  age  group. 

Table  C-3b.  Leading  Causes  of  Death  Among  the  Oldest  Age  Groups, 

Numbers  and  Age-Specific  Rates,  Massachusetts:   1998 

Age 

Cause  of  Death^                                                               Deaths 

Number 

Rate2 

65-74  years 

TOTAL                                                                                                              10,216 

2,376.6 

Cancer                                                                                                          3,782  . 

879.8 

Heart  disease                                                                                                2,711 

630.7 

COPD'                                                                                                             637 

148.2 

Stroke                                                                                                               419 

97.5 

75-84  years 

TOTAL                                                                                                              16,946 

5,964.6 

Heart  disease                                                                                                5,084 

1,789.4 

Cancer                                                                                                          4,355 

1,532.9 

Stroke                                                                                                            1,164 

409.7 

COPD'                                                                                                             985 

346.7 

85+  years 

TOTAL                                                                                                              17,213 

15,065.0 

Heart  disease                                                                                                6,060 

5,303.8 

Cancer                                                                                                          2,144 

1,876.5 

Pneumonia  and  Influenza                                                                             1,613 

1,411.7 

Stroke                                                                                                                 1 ,492 

1,305.8 

1.  See  page  117  for 

ICD-9  codes.  2.  Number  of  deaths  per  100,000  persons  in  each  age  group.  3.  COPD:  Chronic  Obstructive  Pulmonary 

Disease 
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Figure  C-3 


Trends  in  Deaths  from  Selected  Causes, 
iVlassachusetts:  1842-1998 
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1  The  category  of  infectious  disease  includes  Infectious  and  Parasitic  Diseases,  ICD-9  codes  001-139,  and  Pneumonia 
and  Influenza,  ICD-9  codes  480-487 

2  Heart  Disease,  ICD-9  codes  390-398,  402,  404-429 

3  Cancer,  ICD-9  codes  140-208 

4  Injuries,  ICD-9  codes  E800-E999 
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Table  C-4.  Leading  Causes  of  Death^  and  Age-Adjusted  Death  Rates  by  Race  and 
Hispanic  Ethnicity,  Massachusetts:  1998 


White 


Black 


Asian 


Cause 

# 

Rate2 

Cause 

# 

Rate 

Cause 

# 

Rate 

Total 

52,704 

428.4 

Total 

2,014 

605.1 

Total 

413 

258.7 

Heart  disease 

15,390 

109.4 

Cancer 

503 

168.0 

Cancer 

113 

75.9 

Cancer 

13,164 

129.5 

Heart  disease 

500 

147.8 

Heart  disease 

92 

58.3 

Stroke 

3,187 

19.0 

Stroke 

101 

28.8 

Stroke 

31 

19.2 

Pneumonia/ 

2,820 

14.7 

Diabetes 

82 

25.6 

Pneumonia/ 

17 

7.2 

influenza 

influenza 

COPD' 

2,473 

19.4 

Pneumonia/ 
influenza 

56 

14.4 

COPD' 

16 

11.0 

Diabetes 

1,305 

11.7 

AIDS/HIV- 
related 

54 

16.0 

Suicide 

16 

9.0 

Nephritis 

866 

6.0 

COPD' 

49 

14.6 

Diabetes 

14 

9.8 

Unintentional 

802 

7.6 

Perinatal 

44 

9.5 

Nephritis 

10 

6.2 

injury,  excl. 

conditions 

motor  vehicle 

Septicemia 

739 

5.4 

Homicide" 

41 

12.1 

Unintentional 
injury  excl. 
motor  vehicle 

9 

5.8 

Other  arterial 

664 

4.7 

Nephritis 

40 

11.7 

Hypertension 

8 

5.3 

disease 

Hispanic^ 


Total 


Cause 

# 

Rate 

Cause 

# 

Rate 

Total 

924 

342.4 

Total 

55,204 

433.1 

Cancer 

193 

84.9 

Heart  disease 

15,998 

110.2 

Heart  disease 

151 

61.3 

Cancer 

13,796 

130.2 

AIDS/HIV-related 

58 

17.4 

Stroke 

3,321 

19.3 

Diabetes 

42 

17.6 

Pneumonia/ 
Influenza 

2,897 

14.6 

Perinatal  conditions 

38 

6.9 

COPD' 

2,542 

19.1 

Stroke 

37 

13.8 

Diabetes 

1,403 

12.1 

Chronic  liver 

30 

14.1 

Nephritis 

919 

6.2 

disease 

Homicide" 

29 

8.5 

Unintentional 
injury  excl. 
motor  vehicle 

844 

7.7 

COPD' 

28 

10.6 

Septicemia 

780 

5.6 

Unintentional 

27 

8.4 

Other  artery 

692 

4.7 

injury,  excl.  motor 

disease 

vehicle 

1.  Ranking  based  on  number  of  deaths.     2.  All  rates  are  age-adjusted  per  100,000  residents  using  the  1940  US 
Census  standard  population  3.  Chronic  Obstructive  Pulmonary  Disease.  4.  The  NCHS  categories  for  72 
selected  causes  of  death  combines  Homicide  (ICD-9  E960-969)  and  Legal  Intervention  (ICD-9  E970-978). 
There  were  no  deaths  due  to  legal  intervention  in  1998.    5.  Persons  of  Hispanic  ethnicity  are  also  included  in  the 
race  categories,  consistent  with  the  NCHS  and  US  Census  population  classification. 
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Figure  C-4 


Percentage  Distribution  of  Leading  Causes  of  Death^ 

iVlassachusetts:  1998 
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Table  C-6.  Heart  Disease  and  Cancer  Deaths  by  Race  and  Gender, 
Age-Adjusted  Rates,^  Massachusetts:  1980, 1985,  1990,  1995-1998 


Heart  Disease 


-.•-, . 

White 

Black 

Year 

Male 

Female 

Total 

Male 

Female 

Total 

1980' 

282.3 

135.5 

197.6 

279.2 

157.0 

209.7 

1985' 

252.7 

119.6 

176.5 

250.1 

150.4 

193.0 

1990' 

192.5 

96.2 

137.8 

226.2 

120.8 

164.0 

1995" 

164.5 

84.3 

119.5 

176.8 

117.0 

142.9 

1996'" 

163.4 

84.0 

118.8 

185.3 

104.4 

139.6 

1997'" 

155.2 

82.2 

114.2 

194.2 

106.9 

145.4 

1998 

149.8 

78.1 

109.4 

183.6 

123.4 

147.8 

Cancer 

White 

Black 

Year 

Male 

169.0 

Female 

117.4 

Total 

137.2 

Male 

Female 

Total 

1980' 

223.3 

120.0 

162.3 

1985' 

169.8 

120.6 

139.6 

198.3 

115.0 

150.0 

1990' 

166.5 

117.1 

136.8 

197.0 

124.5 

153.1 

1995'" 

163.8 

118.0 

136.6 

222.4 

137.5 

172.3 

1996'" 

160.9 

113.9 

133.0 

206.1 

132.7 

163.7 

1997'" 

151.9 

113.4 

128.9 

214.2 

132.0 

165.0 

1998 

155.6 

111.7 

129.5 

218.8 

133.7 

168.0 

1.  All  rates  are  age-acijustecJ  per  100.000  residents  using  the  1940  US  Census  stancjard  population.   Rates  for  1980  and  1985  were 
obtained  through  CDC  WONDER  using  the  Compressed  Mortality  File  (CMF).    2.  Coding  of  race  on  the  death  certificate  changed  in  1989. 
Therefore  caution  should  be  used  when  comparing  current  race  categories  with  pre- 1989  data.  3.  Race  categories  presented  in  this  report 
for  1989-1998  have  been  updated  and  may  differ  slightly  from  previously  published  data    4.  Differences  between  these  rates  and 
previously  published  data  reflect  updates  in  population  estimates  for  1991-1995  (released  by  MISER  in  September  1999)  and  1996-1997 
(released  by  MISER  in  November  1999). 
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Table  C-7.           Number  and  Age-Adjusted  Rates  of  Cancer  Deaths  by 
Selected  Causes  and  Gender,  Massachusetts:  1998 

Cause  of  Death^ 

ICD-9 

Total 

Female 

Male 

Code 

# 

Rate^^ 

# 

Rate 

# 

Rate 

Total  Cancer  Deaths 

140-208 

13,796 

130.2 

6,894 

112.1 

6,902 

156.6 

Bladder 

188 

320 

2.3 

107 

1.1 

213 

4.1 

Brain  and  nervous  systenn 

191,192 

310 

3.6 

140 

2.8 

170 

4.5 

Cervix 

180 

91 

2.0 

91 

2.0 

- 

- 

Colorectal 

153,154,  159.0 

1,618 

13.4 

832 

11.0 

786 

16.8 

Esophagus 

150 

356 

3.7 

100 

1.4 

256 

6.4 

Female  breast 

174 

1,096 

19.7 

1,096 

19.7 

- 

- 

Hodgkin's  disease 

201 

36 

0.4 

16 

0.3 

20 

0.5 

Kidney  and  other  urinary 

189 

278 

2.7 

107 

1.8 

171 

4.0 

organs 
Leukemia 

202.4.  204-208 

454 

4.1 

207 

3.1 

247 

5.5 

Lung 

162 

3,699 

37.9 

1,664 

30.3 

2,035 

48.4 

Melanoma  of  the  skin 

172 

204 

2.2 

76 

1.4 

128 

3.2 

Multiple  myeloma 

203 

227 

2.1 

124 

2.0 

103 

2.3 

Non-Hodgkin's  lymphoma 

200,202  (except 
202.4) 

598 

5.4 

288 

4.1 

310 

7.1 

Ovary 

183 

301 

5.3 

301 

5.3 

- 

- 

Pancreas 

157 

749 

6.9 

414 

6.1 

335 

7.8 

Prostate 

185 

763 

13.5 

- 

- 

763 

13.5 

Stomach 

151 

369 

3.2 

161 

2.1 

208 

4.7 

Uterus 

179,182 

155 

2.4 

155 

2.4 

- 

- 

All  other  cancers 

Residual 

2,172 

20.8 

1,015 

15.3 

1,157 

27.7 

1.  Common  terms  are  used  to  describe  the  causes  of  cancer  deaths.  For  detailed  terminology  of  cancer  sites,  please  refer  to  ICD-9  code  list  on  page 
116.  All  rates  are  age-adjusted  by  the  direct  method  using  the  1940  US  Census  population.  Rates  are  per  100,000  population.    PLEASE  NOTE:  These 
rates  cannot  be  compared  to  cancer  mortality  rates  published  by  the  Massachusetts  Cancer  Registry  (MCR)  because  MCR  uses  the  1970  US  Census 
population  as  the  standard  for  age-adjustment,  consistent  with  SEER  (Surveillance,  Epidemiology,  End  Results)    3.  The  total  resident  population  is  used 
to  calculate  all  Total  Rates"  except  for  ICD-9  174  to  183,  which  are  based  on  the  total  female  population,  and  ICD-9  185,  which  is  based  on  the  total 
male  population. 
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Table  C-8.    Selected  Causes  of  Cancer  Deaths  by  Age,  Massachusetts:  1998 


Age         Cause  of  death' 


ICD-9  Code 


Number      Age-specific  rate 


1-14        TOTAL 

Leukemia 

Brain  and  nervous  system 
Non-Hodgkin's  lymphoma 
Kidney  and  other  urinary  organs 


202.4,  204-208 

191,192 

200,202  (except  202.4) 

189 


19 

6 
5 
1 
0 


1.7 
0.5 
0.4 

_3 

0.0 


15-  24 

TOTAL 

26 

3.0 

Leukemia 

202.4,  204-208 

6 

0.7 

Melanoma  of  the  skin 

172 

2 

_3 

Brain  and  nervous 

system 

191,  192 

2 

3 

Non-Hodgkin's  lymphoma 
Lung 

200,202  (except  202.4) 
162 

1 
1 

3 
3 

25-44 

TOTAL 

444 

21.8 

Female  breast 

174 

74 

7.2" 

Lung 

162 

71 

3.5 

Colorectal 

153-154.  159.0 

37 

1.8 

Brain  and  nervous 

system 

191,192 

32 

1.6 

45-64 

TOTAL 

3,023 

236.6 

Lung 

162 

945 

74.0 

Female  breast 

174 

309 

46.8" 

Colorectal 

153-154,  159.0 

266 

20.8 

Pancreas 

157 

159 

12.4 

65  + 

TOTAL 

10,281 

1,241.3 

Lung 

162 

2,682 

323.8 

Colorectal 

153-154,  159.0 

1,315 

158.8 

Female  breast 

174 

713 

141.3" 

Prostate 

185 

713 

220.3^ 

65-74 

TOTAL 

Lung 

Colorectal 
Female  Breast 
Pancreas 

162 

153-154,  159.0 

174 

185 

3,782 

1,241 
383 
245 
223 

879.8 

288.7 
89.1 

101.6" 
51.9 

75-84 

TOTAL 

4,355 

1,532.9 

Lung 

162 

1,123 

395.3 

Colorectal 

153-154,159.0 

552 

194.3 

Prostate 

185 

338 

321.0^ 

Female  Breast 

174 

281 

157.2" 

:     85+ 

TOTAL 

2,144 

1,876.5 

■'t-  "  ■ 

Colorectal 

153-154,159.0 

380 

332.6 

Lung 

162 

318 

278.3 

Prostate 

185 

208 

703.7^ 

Female  Breast 

174 

187 

220.8" 

1 .  Common  terms  are  used  to  describe  causes  of  cancer  death.  For  detailed  terminology,  please  refer  to  the  ICD-9  codes  listed 

2.  Number  of  deaths  per  100.000  residents  in  each  age  group.     3.  Calculations  based  on  fewer  than  five  events  are  excluded, 
based  on  female  population  in  specified  age  group.    5.  Calculation  based  on  male  population  in  specified  age  group. 

on  page  116. 
4.  Calculation 
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Table  C-10.    Injury  Deaths  by  Gender,  Age,  Race  and  Hispanic  Ethnicity':  Numbers, 
Age-Adjusted,  and  Age-Specific  Rates,  Massachusetts:  1998 


Cause  of 
Death 

(ICD-9  Code) 


All  Injuries  Motor  Vehicle^  Suicide 


Homicide'         Other  Injuries^ 


{E800-E999) 


(E810-E825) 


{E950-E959) 


{E960-E969) 


(E800-E809,  E826- 
E949,  E970-E999) 


Age/Gender 

#' 

Rate^" 

# 

Rate 

# 

Rate 

# 

Rate 

# 

Rate 

All  Persons 

2,413 

31.1 

484 

7.3 

503 

7.3 

123 

2.1 

1,303 

14.4 

<^' 

18 

6 

3 

6 

0 

0.0 

2 

_6 

13 

6 

1-14 

51 

4.5 

11 

1.0 

7 

0.6 

4 

7 

29 

2.6 

15-24 

304 

34.8 

123 

14.1 

66 

7.5 

46 

5.3 

69 

7.9 

25-44 

832 

40.8 

145 

7.1 

218 

10.7 

51 

2.5 

418 

20.5 

45-64 

439 

34.4 

97 

7.6 

129 

10.1 

14 

1.1 

199 

15.6 

65+ 

769 

92.8 

105 

12.7 

83 

10.0 

6 

0.7 

575 

69.4 

65-74 

183 

42.6 

35 

8.1 

35 

8.1 

3 

7 

110 

25.6 

75-84 

271 

95.4 

48 

16.9 

32 

11.3 

2 

7 

189 

66.5 

85+ 

315 

275.7 

22 

19.3 

16 

14.0 

1 

7 

276 

241.6 

All  Females 

809 

16.1 

166 

4.4 

112 

3.0 

20 

0.6 

511 

8.1 

<1 

8 

6 

2 

_6 

0 

0.0 

1 

6 

5 

6 

1-14 

15 

2.7 

3 

7 

1 

_7 

1 

7 

10 

1.8 

15-24 

62 

14.2 

35 

8.0 

9 

2.1 

3 

7 

15 

3.4 

25-44 

200 

19.5 

40 

3.9 

47 

4.6 

11 

1.1 

102 

9.9 

45-64 

113 

17.1 

31 

4.7 

32 

4.8 

1 

_7 

49 

7.4 

65+ 

411 

81.5 

55 

10.9 

23 

4.6 

3 

7 

330 

65.4 

.  65-74 

78 

32.4 

17 

7.1 

11 

4.6 

1 

_7 

49 

20.3 

75-84 

129 

72.1 

28 

15.7 

•  8 

4.5 

2 

7 

91 

50.9 

85+ 

204 

240.9 

10 

11.8 

4 

_7 

0 

0.0 

190 

224.3 

All  Males 

1,604 

47.0 

318 

10.2 

391 

11.9 

103 

3.6 

792 

21.3 

<1 

10 

6 

1 

6 

0 

0.0 

1 

6 

8 

6 

1-14 

36 

6,2 

8 

1.4 

6 

1.0 

3 

7 

19 

3.3 

15-24 

242 

55.3 

88 

20.1 

57 

13.0 

43 

9.8 

54 

12.3 

25-44 

632 

62.4 

105 

10.4 

171 

16.9 

40 

4.0 

316 

31.2 

45-64 

326 

52.8 

66 

10.7 

97 

15.7 

13 

2.1 

150 

24.3 

65+ 

358 

110.6 

50 

15.4 

60 

18.5 

3 

7 

245 

75.7 

65-74 

105 

55.6 

18 

9.5 

24 

12.7 

2 

7 

61 

32.3 

75-84 

142 

134.9 

20 

19.0 

24 

22.8 

0 

0.0 

98 

93.1 

85+ 

111 

375.5 

12 

40.6 

12 

40.6 

1 

7 

86 

291.0 

1 .  Motor  vehicle  deaths  to  occupants,  pedestrians,  motorcyclists  and  bicyclists.    2.  The  NCHS  categories  for  72  selected  causes  of  death  combines  Homicide 
(ICD-9  960-969)  and  Legal  Intervention  (ICD-9  970-978).  There  were  no  deaths  caused  by  legal  intervention  in  1998.    3.  Other  Injuries  include  deaths  such  as 
drownings,  fires,  falls  and  drug  overdoses.  This  category  includes  deaths  from  unintentional  injuries  and  injuries  of  undetermined  intent  (deaths  where 
investigation  has  not  determined  whether  the  injuries  were  accidental  or  purposely  inflicted).    4.  Column  sum  may  not  equal  total  because  age  or  race  of  some 
decedents  was  not  known.     5.  Number  of  deaths  per  100,000  persons  in  each  age  group;  rates  for  all  rows  except  the  age  group  rows  are  age-adjusted.  6.  The 
denominator  usually  used  in  this  age  group  is  the  number  of  1998  resident  births;  since  these  data  are  not  yet  available,  no  rates  for  this  age  group  are 
presented.    7.  Calculations  based  on  fewer  than  five  evenis  are  excluded.    8.  Persons  of  Hispanic  ethnicity  are  also  included  in  the  race  categories,  consistent 
with  the  US  Census  population  classification. 
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Table  C-10. 

(continued)  Injury 

Deaths 

by  Gender,  Age 

,  Race  and  Hispa 

nic  Ethnicity:  Numbers, 

Age-Adjusted 

,  and  Age-Specif 

'c  Rates,  Massachusetts:  1998 

Cause  of 

All  Injuries 

Motor  Vehicle^  . 

Suicide 

Homicide^ 

Other  Injuries'' 

Death 

{E800-E809, 
E949,  E970- 

E826- 

(ICD-9  Code) 
Race/Gender 

{E800-E999) 

(ESIO 

E825) 

(E950-E959) 

(E960-E969) 

- 

E999) 

#' 

Rate^ 

# 

Rate 

# 

Rate 

# 

Rate 

# 

Rate 

All  Whites 

2,240 

30.9 

451 

7.4 

470 

7.4 

81 

1.5 

1238 

14.6 

Females 

766 

16.2 

154 

4.4 

105 

3.1 

16 

0.5 

491 

8.2 

Males 

1,474 

46.5 

297 

10.4 

365 

12.0 

65 

2.5 

747 

21.6 

All  Blacks 

137 

40.1 

28 

8.7 

16 

4.8 

41 

12.1 

52 

14.6 

Females 

32 

16.9 

11 

6.6 

3 

7 

4 

7 

14 

6.2 

Males 

105 

65.2 

17 

10.7 

13 

8.2 

37 

22.3 

38 

24.0 

All  Asians 

30 

17.6 

3 

_7 

16 

9.0 

1 

_7 

10 

6.2 

Females 

11 

11.7 

1 

_7 

4 

7 

0 

0.0 

6 

6.3 

Males 

19 

23.6 

2 

7 

12 

14.7 

1 

7 

4 

7 

All  Hispanlcs* 

140 

41.8 

23 

7.0 

14 

4.2 

29 

8.5 

74 

22.0 

Females 

24 

13.0 

5 

2.3 

0 

0.0 

4 

7 

15 

8.5 

Males 

116 

72.0 

18 

11.8 

14 

8.5 

25 

15.0 

59 

36.6 

1 .  Motor  vehicle  deaths  to  occupants,  pedestrians,  motorcyclists  and  bicyclists,    i 

>.  The  NCHS  categories  for  72  selected 

causes 

of  death  combines 

Homicide  (ICD-9  960-969)  and  Lega 

Intervention  (ICD-9  970-978).  There  were  no 

deaths  caused  by  legal  intervention  in 

1998.    3 

.  Other  Injuries 

include  deaths  such 

as  drownings,  fl 

res,  falls  and  drug  overdoses 

.  This  category  includes  deaths  from  unintentional  injuries  and 

njuries  of 

undetermined  intent  (deaths  where  investigation  has  not  determined  whether  the  i 

njuries  were  accidental  or  purposely  inflicted).  4 

Column  sum  may  not 

equal  total  because  age  or  race  of  some  decedents  was  not  known  5.  Number  of  deaths  per 

100,000  persons 

age-adjusted.  7.  Calculations  based  on 

fewer  than  five  events  are  excluded. 

8  Persons  of  H 

spanic  ethn 

icity  are  also  included  in  the 

'  race  categories 

consistent 

with  the  US  Census 

population  classification. 
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Table  C-11.     AIDS/HIV-Related  Deaths^  by  Gender  and  Race/Ethnicity, 

Massachusetts 

:   1987-1998 

Year^ 

Total 

Place  of  Occurrence 

Gender 
Female 

Male 

At 

Hospital 

Out 

Hospice/ 

Home 

,              Nursing 
"\          Home/Other 

'^ 

State 

"^'''      1987 

# 
% 

241 

26 

207 

5 

3 

32 

209 

100.0 

10.8 

85.9 

2.1 

- 

13.3 

86.7 

1988 

# 

315 

67 

234 

7 

7 

34 

281 

% 

100.0 

21.3 

74.3 

2.2 

2.2 

10.8 

89.2 

1989 

# 

404 

79 

313 

7 

5 

45 

359 

% 

100.0 

19.6 

77.5 

1.7 

1.2 

11.1 

88.9 

1990 

# 

447 

90 

284 

9 

64 

57 

390 

% 

100.0 

20.1 

63.5 

2.1 

14.3 

12.8 

87.2 

1991 

# 

632 

159 

338 

4 

131 

97 

535 

% 

100.0 

25.2 

53.5 

- 

20.7 

15.4 

84.6 

1992 

# 

701 

171 

394 

14 

122 

96 

605 

% 

100.0 

24.4 

56.2 

2.0 

17.4 

13.7 

86.3 

1993 

# 

777 

218 

413 

14 

127 

114 

663 

% 

100% 

28.1 

53.2 

1.8 

16.3 

14.7 

85.3 

1994 

# 

938 

265 

514 

13 

142 

175 

763 

% 

100% 

28.3 

54.8 

1.4 

15.1 

18.7 

81.3 

1995 

# 

937 

303 

500 

7 

127 

184 

753 

% 

100% 

32.3 

53.4 

0.7 

13.6 

19.6 

80.4 

1996 

# 

609 

154 

336 

9 

110 

115 

494 

% 

100% 

25.3 

55.2 

1.5 

18.1 

18.9 

81.1 

1997 

# 

242 

59 

158 

4 

21 

52 

190 

% 

100% 

24.4 

65.3 

- 

8.6 

21.5 

.  78.5 

1998 

# 

213 

46 

130 

2 

35 

44 

169 

% 

100% 

21.6 

61.0 

- 

16.4 

20.7 

79.3 

1.  AIDS:  Acquired  Immune  Deficiency  Syndrome,  HIV:  Human  Immunodeficiency  Virus.  The  deaths  reported  are  cases 

for 

which  AIDS  or  HIV-related  disease  was  the  underlying  cause  of  death.    ICD  Codes 

AIDS-042,  AIDS-like 

syndrome-043  and 

Other  HIV 

nfection-044.  2.  The  deaths  presented  were  coded  by  using  the  most  current  ICD-9  classification  schedule,  which 

began  with  1987  death  data.  3. 

The  "Other"  category  represents  Asians  and  American  Indians.    4.  Persons  of  Hispanic  ethnicity 

are  also  included 

in  the  race  categories,  consistent  with  the  US  Census  population  classification. 

97 


Table  C-11.  (continued)  AIDS/HIV-Related  Deaths^  by  Gender  and 
Race/Ethnicity,  Massachusetts:  1987-1998 


Age 


Race/Ethnicity 


Yeai^ 

<15 

15-24 

25-34 

35-44 

45  + 

White 

Black 

Other" 

Hispanic" 

1987 

# 
% 

5 

8 

105 

78 

45 

190 

50 

1 

NA 

2.1 

3.3 

43.6 

32.3 

18.7 

78.8 

20.8 

- 

1988 

# 

5 

12 

111 

127 

60 

251 

64 

0 

NA 

% 

1.6 

3.8 

35.2 

40.3 

19.1 

79.7 

20.3 

0.0 

1989 

# 

3 

16 

146 

167 

72 

326 

77 

1 

37 

% 

- 

4.0 

36.1 

41.3 

17.8 

80.7 

19.1 

- 

9.2 

1990 

# 

3 

4 

147 

197 

96 

347 

98 

0 

50 

% 

- 

- 

32.8 

44.1 

21.5 

77.6 

21.9 

0.0 

11.2 

1991 

# 

9 

19 

214 

298 

92 

509 

122 

1 

74 

% 

1.4 

3.0 

33.8 

47.2 

14.6 

80.5 

19.3 

- 

11.7 

1992 

# 

6 

5 

243 

304 

143 

552 

147 

2 

95 

% 

0.8 

0.7 

34.7 

43.4 

20.4 

78.7 

21.0 

- 

13.6 

1993 

# 

10 

5 

234 

359 

169 

605 

167 

5 

94 

% 

1.3 

0.6 

30.1 

46.2 

21.8 

77.9 

21.5 

0.6 

12.1 

1994 

#  ' 

7 

8 

272 

464 

187 

732 

198 

8 

157 

% 

0.7 

0.9 

29.0 

49.5 

19.9 

78.0 

21.1 

0.9 

16.7 

1995 

# 

11 

5 

272 

443 

206 

701 

232 

5 

155 

% 

1.2 

0.5 

29.0 

47.3 

22.0 

74.8 

24.8 

0.5 

16.5 

1996 

# 

4 

8 

154 

300 

143 

435 

168 

5 

101 

% 

0.7 

1.3 

25.3 

49.3 

23.5 

71.4 

27.6 

0.8 

16.6 

1997 

# 

5 

1 

35 

135 

66 

166 

76 

0 

47 

% 

2.1 

- 

14.5 

55.8 

27.3 

68.6 

31.4 

0.0 

19.4 

1998 

# 

0 

0 

47 

106 

60 

159 

54 

0 

58 

% 

0.0 

0.0 

22.1 

49.8 

28.2 

74.6 

25.4 

0.0 

27.2 

I.AIDS:  Acquired  Immune  Deficiency  Syndrome,  HIV:  Human  Immunodeficiency  Virus.    The  deaths  reported  are 
related  disease  was  the  underlying  cause  of  death.  ICD  Codes:  AIDS-042,  AIDS-like  syndrome-043  and  Other  HIV 
presented  were  coded  by  using  the  most  current  ICD-9  classification  schedule,  which  began  with  1987  death  data, 
represents  Asians  and  American  Indians.    4.  Persons  of  Hispanic  ethnicity  are  also  included  in  the  race  categories 
Census  population  classification. 


cases  for  which  AIDS  or  HIV- 
infection-044.    2.  The  deaths 
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Figure  C-5.  Proportion  of  Deaths  Certified  by  IVIedical  Examiner  for  Selected  Causes  of  Death, 

Massachusettes  Occurence  Deaths:  1998 
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Table  C-13B. 

Medical  Exam 

ner  Certified  Deaths  by  County, 

Massachusetts  Occurrence: 

1998 

Natural  Cause 

Occurrence 

M.E. 

Referred-Not 

Deaths  certified 

County 

Population 

Deaths 

Certified 

Certified  by  M.E. 

By  M.E. 

Total 

# 

6,291,263 

55,954 

3,931 

9,080 

1,893 

% 

100.00% 

100.00% 

7.03% 

16.23% 

48.16% 

Rank 

- 

Barnstable 

# 

205,920 

2.529 

179 

304 

90 

% 

3.27% 

4.52% 

7.08% 

12.02% 

50.28% 

Rank 

9 

Berkshire 

# 

138,938 

1,637 

90 

221 

36 

% 

2.21% 

2.93% 

5.50% 

13.50% 

40.00% 

Rank 

11 

Bristol 

# 

528,904 

4,489 

317 

652 

158 

% 

8.41% 

8.02% 

7.06% 

14.52% 

49.84% 

Rank 

6 

Dukes 

# 

14,272 

102 

14 

5 

8 

% 

0.23% 

0.18% 

13.73% 

4.90% 

57.14% 

Rank 

13 

Essex 

# 

715,669 

6,081 

422 

747 

206 

% 

11.38% 

10.87% 

6.94% 

12.28% 

48.82% 

Rank 

3 

Franklin 

# 

71,615 

548 

48 

67 

30 

% 

1.14% 

0.98% 

8.76% 

12.23% 

62.50% 

Rank 

12 

Hampden 

# 

454,635 

4,842 

352 

859 

163 

% 

7.23% 

8.65% 

7.27% 

17.74% 

46.31% 

Rank 

8 

Hampshire 

# 

158,777 

925 

71 

165 

30 

% 

2.52% 

1 .65% 

7.68% 

17.84% 

42.25% 

Rank 

10 

Middlesex 

# 

1,464,685 

10,814 

661 

1,859 

370 

% 

23.28% 

19.33% 

6.11% 

17.19% 

55.98% 

Rank 

1 

Nantucket 

# 

7,705 

58 

3 

2 

1 

% 

0.12% 

0.10% 

5.17% 

3.45% 

33.33% 

Rank 

14 

Norfolk 

# 

657,683 

5,115 

281 

793 

147 

% 

10.45% 

9.14% 

5.49% 

15.50% 

52.31% 

Rank 

4 

Plymouth 

# 

470,158 

3,358 

272 

598 

137 

% 

7.47% 

6.00% 

8.10% 

17.81% 

50.37% 

Rank 

7 

Suffolk 

# 

649,733 

8,505 

746 

1,491 

330 

% 

10.33% 

15.20% 

8.77% 

17.53% 

44.24% 

Rank 

5 

Worcester 

# 

752,569 

6,951 

475 

1,317 

187 

% 

1 1 .96% 

12.42% 

6.83% 

18.95% 

39.37% 

Rank 

2 

1,247  Deaths  occurred  in  an  unknown  county  or  out  of  state. 

The  percentages  and  ranks  in  the  Medical  Examiner  Certified  Deaths  column  and  the  Referred  column  are  based  on 
totals  in  the  Occurrences  Deaths  column.  The  percentages  and  ranks  of  natural  cause  of  death  are  based  on  total 
number  of  medical  examiner  certified  deaths  for  each  county. 


103 


00 


c 

E 

E 
o 
o 
>> 

SI 


a> 
Q 


(A 
0) 

to 

o 

T3 
0) 

+-» 
O 

< 

■ 

o 


o 

0. 

O 
o 


ii 

a  c 


<u 

■D 

O 

E 

o 

I 

^ 

4) 

o 

(> 

o  j: 

5 

> 

<u 

^ 

o 

w 

^ 

1. 

(A 

(U 

ra 

(.) 

<u 

r 

CD 

O 

rn 

V 

o 

c 

-1 

to 

o 

0> 

o 

o 

1- 

CO 

o 

■c 

to 
to 

4) 

X 

o 

'm 

tJ 

0) 

to 

<u 

rn 

Ct 

D) 

T 

r 

<1 

■o 

to 

to 

o 

in 

s: 

o 

1- 

Q 

>- 

1- 

Z 

3 

5 

5 

O 

o 

tOO'-OOOOOOi-CNOOO-^-'l-CNCM 


'a^T-OO-r-T-OOO 


^   CNl  O  O  O  O 

in 


to 

o 


cMincr)coor~cMr~-ir)CM^oncMh-T-'-'3-<Noo-^cMT-mocMOT-cooooto 


CM(D(DCMCDnOCDCMCr>CO'r-OOh-tOOOO<DI^TtOT-CM-«tOOCD'<-<NCMn-tl-CMOOt^ 

Tt  ^  ■<-  T-1—  CO  cNj'T-in 


t-ootDo-^cMOcoooOTTCNi'— cMnr-cocDromcn'-oir>T-r~-cx)'-cMCNjcsioor\iOocM 

00  CM 


COT-OOOOOOOO'-OOOOO'-OOOCSiOOOOOOOOOOOOOOir) 
CM  CO 


ttOCMOT-CMO'^CNOCOi-OOO^lOCMOOCDOOCM'^^r-i—  OOtMOOOO'- 

00  ro 


T-(X5ir)<DT-cooT-ni^-^o^cocDoooa>cMTr-<j-cOT— oorT'^cjJCMOcoininr^oco'* 

CM  T-<M^-^CO  ^CM  CMt-  COt-  •^ 

CO  CM 


«DO'^oocoocorocr)T-T-ooocN(D^^>-cDiDoroM-'^oooOT-mcM'^ooco 
C7>  ■»—  r^ 

o 


en  t- 
<J>  -- 
to 


o  o  en  h-  T-  cN  cNi 


CDCDC0r~-CDM-CDT-O 
•^   -^  CM 


CD  1^  CO  CM  CO 


en  CO  CO  O  CM  CO 
CM  CM  CO 


tDr--COC32-*^0-^CDCMCOr~- 
CnCMCM'—  CMCD    cocoio-*— 


tocniocncocorj-co 

T-  CO  00  IT)  T-  T—  T- 


COCOCOh-lOC3500COOOUOr^"^COCMCOh-CO' 
C3>COCMT-COr^  lOCOCD^  CMCOO-^' 


CO  t~- 
■i-  CO 


cn-^r^tnio-^cDcor^c^^cMtoco 

COCMCMUD  OOCDt-  CD 

o 


■^oinoioiococDeninincM'^co 

■«3-CMCMCD  COIOt—  O 

T-  CM 


T-ocDcnoor~-ocM-*cnr--o^roco->3-ir)oot--->j-coT-cDCM-^or--coir)er)T--.--^cJ)c\i 
tof^''^cvi-r-^cocr)T-TtT-^r--^T—  cmcmt— c7)r^TttncDCNicocd-r-cMci>coin-^CT)<i)<3>T-cDco 
cocMCMininT-  oco-^cnoCDCDCMr--r—  T-LnrocDoooococomcD'!tco(Dt--^<35roco 
Tt'<ii-roro-^M'        mcMcococo-^coco-<im-^TtDcococMir)-*'^cNcom-<3--*tn-5rc\icMiD 


■»rocs]roo>i-oir)coencDCD^inT-incoT-rocr>i-cooooenoocoo'*cDr^oc\icD-q-i- 
o^^^en^-cMCJ)       ■^OT-r-.cMCM^r---CMinco'>icooocO'-mt^cnrvjcMCMCMcOTi^io       t-o 

OIt-  t-CMt-t-CM-^  »-CO^-  -^  T-  CM  '^CM  ID 


E 


:  I 

t  O)  c 


E 
^  "J  ^ 
E  gP 

t^    TO    o    ^ 


J3 


(U 


0)   o 

o  ^ 

■O  .b 

c 


■D  ■a 


^  JI 


o 
_  n 

O    (D 


<D    o 


<D  ^  £ 


__^ -bi:^=E-£=e 


O)  o    (D 


c 
o 
to 

"D 


c  -o 
o 


i5  o  o 


<<<<<<<<<<<<<<<<<<<CDCQmCQCQCQCDlDCDCQCDCDmCQCQCD 


104 


a> 

■D 

<r)oo-.-h-ocoooocr)o<r)ooT-ooooo'<--,-^ooLnooT-.^oc\joooT-cM 

o 

T— 

3 

« 

V> 

S 

cDo->--<-cNjnrto^ocMOroco-*o<Mocr)co^mcNioO'^oom-i-ocNO-r-cv4->-05 

a> 

^ 

ra 

b 

Q 

o 

O 

oocsi(r)cNaDt~---<-T-or~-ococr)a)o-*r-csinCT>ocN->-oa)OT-m^-<-oo-^-<-cMCM05 

T-                 •<-                 -sr                      CN]                                     CM                 CO                                               T- 

•—       K| 

■^ooojO)CDm<r)a)noooi--ocNjocsjooir>cot--i-oocDO-^cDrocMCDT-ocDh-o> 

i-CMncoojT-                             T-T-co                                                  T- 

3  »: 

<B    c 

c  — 

- 

a  ofl 

<o 

•o 

• 

'o 

OOOOOOOOTfOCMOOCMOOOOT-OOrOOOO'^OOOOOOOOOOO 

E 

o 

X 

^  « 

5  " 

■^CMO-<-OCD<DO(r)-r-T-OCSICO'-Oir)OCS10CNCNOOOCDOOO'<-OOOOCM->-CO 

o  x: 

■^ 

S- 

2 

^o-^CMCMoooocMO-<-M-cMT-T-Ti-ocr)oxrcncMcOT-oocDO-<-oocNoa)-^ocsii-Tj- 

CN'-tnCM->-n-.-                                             r-r-                             CO                                                                               CSlT- 

« 

-T_ 

u)  a> 

■^ocM^ooT-i-oooo-r-ocDcncNioi-ooin-^csiooo-'fOOTi-cov-eooo-'-Mi^ 

ni  o 

<i>  c 

<D™ 

h. 

^S 

■3,^ 

OT-T-rOOLDCD^|-^rOCDO<M'^CMO-<-CDCOOOTrO)rOOMCNIOOrOi-ir)O^OOCD->-CNJ 

T-                            CO                             CDt-t-COt-t-                             1--.-                             LD                     t-                                                      CM-<- 

O 

^ 

•^   "" 

cocMcooococDcnini^uDc\ir-a)t^cM05^-^CMCM-*cDmTi-ir)csioocoocMCT>o-<-iooocM 

™  o 

ro        T--,--^csioo        o        o        ir>Tf^        c\j        csjror-in                  h~             cocm        oj             t-cdcd 

o  c 

T—                                               CM                    ^~                                 ^~                                                                                                                                                               T— 

1-  ™ 

0) 

"C  "> 

o^h-^cooocDr-^oocncDCTicMcDooOT-mcxjinocDcsjt^i-h-CMincDt^Lnt^cNOCDT-cD 

TO    S 

r-             1-T-coco        in        CM        csiCDco       co        cmcocdoo-^             oj             cot-        ro             r-oi^ 

<D    1' 

T —                     C\l         ' —               ^ —                                                                     ^ —                                                         ^ — 

I    « 

a 

■dS 

©    TO 

CMOo■r-T-oa^(3^oor~■^^n^-cocJ5c^^ocncMC^J(D^Dlnt^t^coooo■^-C5lr)^a)C3oq 

i  t;"^ 

oji6^c6c^c6(6^-'-<ac6ot~^^o6c6o6c6c^o^o-^c^(oi6-r-^r^a^':t^<rit^cin-^o 

O)  3  j: 

cocM'-cj)h-M-OM-r^jcor-rocoh-t^T-0"*r~-f~-CMcor-cocMT-rou3rr(DrooocMCMm-* 

<  -^.tS 

M-cocoinTtcO'a-coininrvjcocorO'q-CMir)uomco^m^cocoincocoincomror\i-<*-*-*co 

•o  ra 

ro  <u 

Q 

TO  £ 

•>-or^or-cMr-cDcr)CMCDtnocn(£)^t^cot^o-^cMCT>iDinir>(Dh~incocDcDcomcMa)io 

00-^COxrcM^C\lCM(£)rOrO'^^t--0-<-a>->-COCM(DCOCM-^           t--           i-COCD'>-CO                  r-cD-* 

o  ip 

t-                        Tr-.-i-CO';l--^mcM                               T-CMCsJ                        CD                 1-                 -r-                        CMCM 

^<S 

3x><>,mm"ciES=Sno<-''^^'="^'-wroa3<Da)a)<t)(i!.y=h:c:-i=—   '=ct±=;ct 
oooo22;cci22t:=!3rorororojZ£^^^^x:j=^jzi2:=oooo3rocDnj 

O 

O 

CQCOCQCDCQmtDCQCQCDCQCDmOOOOOOOOOOOOOOOOOOOOOQClQ 

105 


a> 

C 
'*^ 

c 
o 
o^ 

00 


c 

£ 

E 
o 
o 

>> 

re 
Q 


(A 
0) 
(A 

3 

ro 
O 
TJ 

a> 
■♦^ 
o 

0) 

w 
< 

■ 

O 

ni 


<v 

u 
o 

T-OCSlT-OT-^T-Ot-OO'-T-COCO-.-OO'-CMCNCDCSICOOT-inT-OCOOrvIO 

3 

/3 

m 

<u 

"S 

■>-ocMoo-r-^coocNjroocr)oocM-<-OT-T-in-^^ro->*-^cDoooocDooo 

^ 

^                                                                                                                                                  T-            ^            -r- 

ro 

b 

a 

Q. 

T-oin-^cDoo-^oiooocNjCNj^maDr-cNO-^cDOinT-cDor^aDcoi-o-^inr- 

o 

l-T-                                        ■<-                                                                 T-                                                                                         T-T-inCMCMCSlT- 

o 

BS 

cN->-t^cNcOT-OT-oootr)or--*cDo->-oot-coc£icD<£ia)OcocNia>0'^ocoo 

3  ;;: 

T-                                      T-                                                           ■<-                               T-cOCMCMCOi- 

Q)    c 

c  — 

^ 

Q.  oa 

<U 

;a 

o 

E 
o 

OOOOOOOOOOOOOOOOOOOO-t-OCOOx-O-^Oi-OOOOO 

X 

.-  Si 

2  " 

000000->-CMO(MOO-<-OCMT-OOOOCMC\IOt^(MOO-<-->--^C\]0->-0 

o  Ic 

5- 

<u 

o 

incO^-C\J"^Cvj-»—   r—  T—   cOt—  ■»—   C7>CMC0m-(—   T-OOf^lOCDCO-^T—  OOCDO^OCOO*^-(— 

T-CM                          T-                                                                                                       ■■-■■-^-CNICOCM 

w 

(A    (I) 

T-cM(DOT-T--acsiO(X)-<-otncocDLn-r-oOT-ocoa3i^aDOCMCMro-^inoo-^ 

<i>  c 

^~               T-                                              T— 

mc3 

L. 

D>  ,<» 

^    ^ 

■*M--*^OT-cDir5T-ootn-<-cnt^oinT--.-ooo-*'*oomo<x>-^a>Lna5-<-coco 

=  S 

T-T-                        t-                                                    1—1-                               COi-CDCMCO                 ^ 

-J  ."? 

(J 

j_ 

■:5  * 

TO     fj 

o  £ 

|_    CD 

t-^cDmcDooh-oocsimoocsiuoi-'^ocMcorsicrjo^ooi-mooocDt-aacNOCsjocD 

lO-r-cDi-              incN        cocNi        cocN^i*                    i-oi*-^cno        CO^COt-CD        1- 

<u 

S  «) 
X.!2 

r^rfTj-ocDODoocDOit^oi^r^cxDf^ncDcvj-^mi^ocsjtoioooooocsiiococo^Ln 

cDi-<X)CNi-        i^-n        csico        ini-ion                       ctjooidoo)        csi-^ifSi-cD        i- 

CO   1-                          1— 

Q 

.     <"  iS 

OTr\iocor^ooa>r^ioor~-(>icsiuor--CNi(po>i-i-;cr)^CNi-^r--;OCDi^OT-c\ir--i- 

i  «  "^ 

i-'<i3iricr>o6roCT)i--^cD-^oa>'S-cDc6c>CNiocr)i-^cric6o5Lriirio6cNio 

5*  =  -c 

O •   ■4-' 

0)oo<r>mTtcD-*cDcDcoo)c\ioin<j)Oi--^cocNjoa)i*i-ooo^cncMcotr)Lr)CJ)i* 

cocoi*in^CM^-<j-(^-*i*co-5tcO'>s-^coc\ico-^ir)Ti-Ln'*mi-^roi;rcN^CDcom 

■D    TO 

1 — 

m   <u 

a 

U5 

TO   £ 

i-T-TtocMi-moooo-<rcooooncMa>cor--ocDn<r)CT>i-cMCMcncDoa>i-cDoot-- 

o  ra 

ro^LOCD^cDoooOT-noiT-r-tDincNjcvi        i-<mcocmocoo        i-^incocM        ^i- 

CSICS]                             1-                    t-                    T-i-r-                                     OOCNJi-CTJi^t-IOt-CM 

,^ 

^ 

ro 

g                                                                                                  t= 

> 

g     0)    0)            c                                                                                                c-                          <     r- 

^t   c-t:;  050)  o—   «X3^^^££2   ro   m   c   CD   ffjzO-   p^Sx!  Pcrn'oTT   >: 

•0(DC-^3>S'Cicxwmwm(/5(ncx>2-5S(U.!==t-^L:^xg§aj>,o_ 

Q)Q)a).2'oo23=j3(Dron3rororo-Da)2c/)>roron3.tiOoe2Sroroa>.-= 

o 

o 

QQQQQQQQQQmLULULlJLiJLUUJLUUJUJUJLLLLlJ_LLLLLl.U.LLLLOC)C)C) 

106 


a 

•D 

_o 

ojoOT-oooogocNjOT-ooocMOOO->-r-cooooOT}-oocoir5T-Tr'<-i-o 

3 
CO 

10 

a 

a> 

v-OOtOOOI^rOCMv-T-OOOOrO'S-OOCDCNr^OO-'^CNrO'a-t-CNCO-^OOCMCNJ 

Si 

T—                                                                                                                                                                                                                                                                                                                                                             T- 

n 

a 

o 

a. 

CM  o  ococoo<D'^OT-r>4csicooo^csicMn-r-ocoooococDcO'<--<^io-*c-4->-ir>i- 

o 

■<-■<-                                                                                      •■-           CM                  1-                                         CM 

o 

■og 

csioocDOT-t^cDOO^cgmroorocDi-oc^ocD-r-OT-T-LncsjCMT-h-i^coocMi- 

3  i= 

<o  c 

c  — 

Q.  oS 

« 

2 

u 

o 

i-OOOOOOOOOOOOOOOOOOt-OCNJOOOO-<-OOOCOOOOOO 

I 

o  o 
5- 

.- 

OOOOOOT-'^<MOO'<-OOOi-x-T-T-T-Ol0Or-CNIOT-OOOC0T-OO-^->- 

a> 

J£ 

O 

4^ 

(NOOcoT-oor--cM^-*cMco(MT-coTrT-o-^-<-a)oocMocM^v-r-a>n(MOh-r- 

rO                                     1-1-                                                                               CM          CM                 1-                                      If 

(0 

ni  o 

i^ooircMOcoiroi-Oi-ooi-rsjcMcr)i-ni--.-Oi-i-ocMi-ocMcoi-i-ooif 

0)    c 

1— 

mcS 

1- 

O)  « 

=  s 

cMoo-^o<M<ot^monn-*ootnifroocMCMooocDcMt^cDcMin^-roifoooir) 

CNJ                                                     T-                                                                                               1-            CO                                                                      CNJ 

-1  ."^ 

o 

1_ 

n3  o 

cMoo-<-cncocMCMi-cr)(D(DCMmcMir)a>ooi3-'a-incr)oco(£)Lnoh---<5-inr^cr)cocMmin 

00                 CM                 CMCDi-                 1-1-                 CMi-                 incM                 COCMCMCM01-CM^^4 

X.2 

cDi-oircoi-i^i-cMco-5j-Tta5N-i-ia-a3mi^i-t^i*-i-roo>oO'=}-t^CMinmi-CM<DCMC35 

00             CMi-        comi-i-i-i-        1-        1-1-             in        (O             oo        cmco        i-iDi-cm        coi- 

■^                                            "^ 

Q 

T^B 

<i)   nj 

T-TtoojcflocDN-nocD^-i-cDtnco^coCTiifcncocjicococNicsii-incointncoM-ito 

a>  wO^ 

cboc^1^^^cJ)u^^~^^-'t-^t^1-'^n<x)t^cM13■(bc61^cric^i1-cDo6c3>lrit^^~^01-^^^1a^ 

O)  T    r- 

coin       cncNCMCDi-h-i3-a>t--iocoooocDcDoooi-oo^-ococDir)cr)i^or-ij-t-~incO'^ 

<  -^i^ 

1*              oococoioinromcMCMCMrsii*i3-'*rocMU-)ro-^i-ococoifcoM-if(DrococMcoro 

^  T3    ni 

m  (U 

Q 

5:£ 

CMCMOiocr)^-ooi-roooir>i*ro^ocococNia-ocMcocj)f--i-cD(Oiorr)i-r-coi-oif 

CM                 <J>  CO          CNCOitCO^^itOO          COCDCMCMrocMCM                 C£)CMCncN|i-h~^M-ini-OtD 

o  m 

CO                           1-cM                                                        T-iDi-i-inT- 

^^ 

o 

^ 

^                             i                                                                                                                                          o 

z 

iiiiiHli|,5||iis|lliii4liiiitilii 

-iiooiiirlriiiiitiiinjrorototDrorororororonjnjiB.E.EoooooooDDZJ 

3 

5 
S 
O 

o 

ooooooooooxiiiiiixiixiixiiiiiiiiixxi 

107 


T3 

3 
C 
'*^ 

c 
o 

CO 


c 

3 

E 

E 
o 
o 

>. 

Q 


K 

a 


© 

(A 

3 

ra 

O 

< 

O 

St 

a 

t- 


0) 

TJ 

o 

0-<-OrOr>JOO>t-0-<-CvJOCMOOT-COO>-<-T-rO->-x-OCNJ 

i-OCOCMOOO:--*OCOC3 

tn 

in 

a; 

(D 

r-CMCMh-T-CSl-^'^^3-->-lO-<--.-OT-T-Tl-h-COT-CDCMCr)CSJ-^ 

CNJOCOi;rcOOCMOh-COCOi- 

^ 

CM                                                                               CO                   T-           T- 

■^- 

re 

o 

Q. 

OlOCOCMrMCSIOOT-CD-r-rOO-^l-OlOr^Cn^CDvrcslCOCDCM-* 

O^CMh-CDCOi-LnoOCMOi- 

o 

(N                        T-                                             tT                 ^          CO 

1—1—1—                           1-1— 

o 

re  re 

o-^-^'^ir)T-ocsih-oinocDoco-*coT--<--^incooOT-co 

■5j-irjoincocooocococDc\jcM 

csii^-^cMt-                 T-in            -"^T- 

1-            CvJ                                              CO            1- 

o>  c 

c  — 

0.  oa 

0) 

■D 

'o 

E 
o 

oc^c:)00<D^c^<DC>r-ClOc^ooclcr>oCl■^oooo 

OOOOi-OOOOOOO 

X 

o  o 

■t^  — 

OCM-<-CS100COCSIO->-CDOT-0000-<-COr-t-~v-lDr-T- 

i-oi-i-ooooini-cNjo 

o  ^ 

5* 

I 

« 

Ji: 

o 

ot-~<£)cocoooir3r^cDCM-t-oor\iM-coor-cM'<-Ti-LocDin 

oo>cMcocoM-coir>h-mr~~cM 

^ 

CJ                             r;f            CM                             -^    CD                    ■*            CM 

1-          CM  1-                               CO          1- 

(O 

U)    <u 

OOt-Ot-OOTt-i-OOOOM-Ot-OLOt-O-^^CMOOt-ITJ 

I^OCOCDCOrOOi-i-CM-*i- 

1)    c 

r—                     T— 

1~ 

mcj 

^ 

D)  <U 

=  ^ 

■>-rOCMCM->-Ttv-COCOCDOOO-<-OT-COCnCD-*CnCMt^OM-^- 

i-incMi^omoocOTfcocM 

=  s 

CO                        CM          CM                               CD  ■<-          Ln          -* 

1-           CM   1-   1-           1-           ■*           CM 

_l   ™ 

L_ 

|_    TO 

CNjomc7>cor~-ocDcnocooi-oocoo->-cDt~--*t-~cocDT- 

a>romCT)Coi*r--c7)OcococM 

CM-t-T-                 CMt--[-CNja5          CD          -r-T-TtCO-^CMOCMCOT-CO-^t'i^-OO'^COT-T-          t^CMr^-<-              1 

■^                                                                               CM                   CM           — 

0) 

t 

CDCBTT-^t^CMOLDOOCM-'-OCDCMt^CMCgOOOOaJTl-OO-^ 

cncj>o-<*ooin-<»--*ooa5CD 

Is 

COCNCNJt-t-OOi-CMCMi-          CD                 CM-q-LDirji-CMCM'^T-Tt 

■<l-i-oo-^i-CMi-rMcncMoo 

1-1-                                                 CM                  CM           1- 

■^ 

Q 

0)   ro 

oo-^coi— <Dt^r^c7)coTrh-c3>iocj)i— coco-^coh-oocococD 

cor--cj)h~mcDmcMCD^oqr^ 

<•=£ 

r^'coocDCsi-^Oi—  CDodtOi^j-'^cooi^incocMtOh-ocj^oco 

■^criiritjicJccJt^cocDcriiooc) 

r--*in^i-cMcno'*ot^cocDin-*^-i-^-i-cDi-^t^coio 

oocncooocoi-inoocNir~~CD 

!>icocnin^ir>^mu:>-^-^       cMCMCM-^-^m'<3--<tioco-5rcoTi- 

cocDM-m'^cococoicT'^co-^ 

^  T3   ra 

n:   (U 

Q 

in 

^    TO 

CMco-^t^ocoooor^cncocococoincocDooooh-r^cocMCOi- 

h-OCDOlDTfCMlDr^^-h-i- 

T-ocoh-iocot^cDCJ>t~~h-        ^        co^-i^coiot~~cncncMTri- 

t^CDC35t^Cn<DCOCDCDr-^-CO 

T-                      in                 cocM                 i-OTi-t^ini- 

1-          CM  1-                               CD          CM 

^S 

^ 

Z 

■=                       ^    O                              m                                   X)                 CD                      a) 

3 

o 
o 

(DCO"t:Cl.Q-CDa>o>'"° 
-tfcTT    il:     l/>    T^    >^TD   TJ   TD  ±^    C 

coroasrorororoojcDCDCDa) 

108 


o 


J3 


O 
□. 

o 
o 

c  N 
e§ 

0)    C 

c  ~ 

a.  oa 

<i> 
■a 


E 
o 

I 

■-  ii 

O    O 
♦^   — 

o  £ 
5« 

O 


CO 


■•-» 

-x 

<fl 

0) 

ro 

o 

(U 

r 

CO 

O 

L_ 

rn 

0) 

r 

o 

-I 

c 

1 

IVI 

u 

t- 

<1) 

(0 

o 

o 

c 

1- 

o 

<B 

r 

U) 

<u 

0) 

TJ 

*-* 

fll 

CO 

<1> 

tn 

u> 

-1 

£ 

<1 

D 

RJ 

TO 

0) 
Q 

in 

m 

^ 

O 

<u 

<u 
Q 


Z 
3 


o 
o 


O-^S-Ot-t—  T—  00(N000r--c--<—   1—  OCSIOOOOOI-~->—   CM<D^— -O 


i^co-"— oir)-*T-orooT-rooooT-oLDinocDooooio-<ro-^r^un-^ 

f-  CO  r- 


oascMOT— cococOt— TtocOT-ooocNcsit^cno^— ooT-CMr~-cDoa)i—  inco 


Oi-'^OOO-'—  OOOOOOOOOOt—  OOOCDOOOOOOOOOOO 


O00M-OOCNlT-T-Oi—   OT--J—   1—   OOt-OCMOOCMOOOOOCOO^ncM 


ocDOO'-cDCDcooojoco-^ooocoincoTi-ocMooonoorocO'^irjr^-^ 
■r--^  T-co  T-csir-~-  ro^-T- 


ocDinoococsiooinoc-jcsiooot-cocMooM-ooocNcsiinocNcOTrcsj 

■<-  CM  T- 


OOCOO-^-^a-Oh-T—  CnOCvjOOOOO-<3-CDO'^OOOOOOT-t^-<*CNCncsiCMCSJ 

CNji-v-T-  CNjT-in  co-^1- 


Ot-cOt—  cD'^ncNjCMT—  or^^- 

^CD-^  incOCM         <0  T-CM 


r^->— cnom-i— oooocD'^csitDO 


OCDCOOCOt—   1—   COOCN 

T-     T-     (O     (O  CO 

CS] 


^■<-M-OCnCN(X3t^ 

■■-  CO  t^  1-  og  CD  -"J- 


oo  en  CO  r-^  o  CD  o 

T-  CM  h-  CD    in 

CO 


CO-<*--<a-h-OCMCOCD 
T-  CD  CD    CO  CD  •* 


cococ\]CT>r^-^ocOTt'^CMh-^r^oc:J>'*:}-r~-Loc3^cooo^—  csjcnh-cocX)a>'^ior^LO 
r^T-cbr^cdcDC3JT-c»incDCJ)csicjicococ35CDCMU^tDincocDN^CNiT--^>--^cdiocr)<3ic^ 
■^coo)-!— nuncN(j5':riocDT-i~~cni^inminir5CDcoa>cDcDCT)'*cMi^o^cor^->— 

CO-VinLOCO'S-LOincOCOCM-^inCM^CM^-^COCMCO-'t'^f    CMCO'*CMrOir)M-CO-<a- 


CNT-T]-rot^ocJ)rOLDh-cMcriCDh- 
cocnr--        cocNjincD->-m        locd 

CO   •.-  CNJ    1-  CM 


en 

gT3 


^CMCMCDOCD^COin 

LO  CD  en  h-        r— 

CM   CM  O 


xrcDCDcoin-i-cocno-"- 

COCDCJJCOOCOCDCO 
■^   in  CM  CM  T- 


E§ 


o  o) 

JU  t*-  -•^ 

0)  ^    - 

■O  "D 


c 
o 

•a   o 


Z3 


c   c 
o  o 


c 
o 

c 

C     =) 

o  o 


"D   "P 


o 


CD 

o 


TO    CD    03 


El*_  *♦—    l- 

CD    O)  (D    S^ 

^  <  CD  CD 

g  g  g 

CD  OJ    flj 


j:i  b 

—  _® 

™  ca 

5  CO 

g  g 

0)    0) 


o 

Q. 

-Q   X3    2    o 

g  g  f  t 

0)  cu  0)  o 


5 


<  <  03 

X  ji  x: 

t:  t  t: 
o 


Z2ZZZ2ZZZZZZZZZZ 


109 


0) 

3 
C 

c 
o 

00 


c 

E 

E 
o 
o 

SI 

s: 
+-' 
ra 
a> 
O 


(A 
0) 

(/) 

3 

ro 
O 

0) 
'♦-» 
O 
0) 

<u 
CO 

< 
o 

Si 
ro 


■D 
o 

■r-COO(NOOO-^0-<—  Ot—  OCNJCMO-^Ot-t—   OOOr^OOh-OOCsJ05-^OtNl-<^C0OO 

3 
(0 

v> 

1 

a> 

(D 

cocDcr)(OOOCMcocMoo-r-ocsiTrocNOcorooo-r-cMo-^-^oooooo->-rocNit-~-T-o 

^ 

T —                                                                            t —                             T —                                         ^ —     T^ —                                         ^ — 

ra 

' 

a 

Q 

0. 

Lnin-^h-o-<-Lomt-->-cocoocoa)T-<r)ocDooT-OT-rr)ocor-oocDio^csioO'c-t-c\icN 

o 

%-                                                   v-                                                                              CM                                                           CO-r-CO-<-CSl 

o 

ra  ra 

,-i~-h~.coocsia5cor-0'acNiot^i^-<-Lnoco-^o-!-oo5onM-oo^o->-cococMT-->-T- 

is 

D  5= 

■,-->-T-                                                           CM                                             CMCMCD-r-CM 

O    C 

c  — 

a.  od 

a> 

5 

'o 

E 
o 

O-t-OOOOOO-r-OOOOOOOOOOOOOOOOOOOOOCMOOOOCMOO 

I 

1-  ® 
2.y 

COCMT-T-CMCM->-CMOOT-T-OT-cOT-CMO^'<-OOOCJ50T-COi-OOinCMO-^-^COOi- 

o  ^ 

S« 

0) 

j«: 

o 

CDCMr--O-^|-~c0U:)CDOCMCMOCD00^CJ)OC0OOO->-CMOOC0->-->-CMC0mCDir>OCDOT- 

,-^                          r-                          T-                                  CM                                                 rOCM                          ^CM-.-C\t 

OT 

i-lDT-mOC0CM00OT--<-T-O'^-r--^LnomCMO-^O-<-OCMCDO-<-t-C»C0CMh-CM05O->— 

4)    c 

^~ 

in  (3 

L. 

o>  S 

=  ^ 

CDO':rcocMh-cnrMrocMrr-q-ococr)-^t---o^cMOOOcoocoLnO'-CMncocDOcOt-ocM 

3  £ 

^                             c\]                                  t-cot-                       cmco                  r--cMT-co 

_i  ™ 

o 

L- 

ra   o 

rMr--o-*ooocMCJ5oo<ocMcO'*cj>M-r~-iOi-oou:)0^->-roocx3CT>^h-csjCM-^Lor^T-cMoooo 

CMIOCMCO           COCOCDi-           T-CM           -i-CO           ■<-           CO   t-                          CM           -"-O)                   -r-nr^-CMCOi-CM 

T—                                                                             T—                                                                             CM                                                     -T— 

« 

■C  i" 

tocMoocMincj^o-^-'—  cr)h--^cor^T—  CD-T— ^— CMO)T—  TfT— coT-LOT-Ttcr)C7>coi^co-^— •^CT)"^'^ 

<o  J2 

■r-OOCMCD          rOCMOTCM          v-CM          CM-^T          in          CO                               t^          T-CO                        -stCncOCDT-CO          T- 

^.2 

T—                                                                             T—                             T—                                         CM                                                     •»— 

Q 

T3 
1    o> 

ooocDTro<3>'*CMCMCMcn^nu^c^)CMCD^~lna^cM^CDcq^cot^oqcDt^■r-^r)•>--;^-^-cDcp(Oc^ 

oc 

T^c£)'>--^C3CDroroT-"cM^'^coir)cx5t^'LriT-^coir)CJJ-*T-^cocMCMcr>cjJt^cMirio 

i-^ror-a>cocococMi--cr)no-^(r)co-^c\icOT-inir)o-<i-cj)-^inoooocnr--cMorf->-Trojgj 

M-^-*ir)CM'a-innt^r~-'*co^'*incM-*i-iocOt-con-^        ■>d-^CMCMin->l^-*'*ncsimcoco 

ro 

nj 

0) 

Q 

TO  ■£ 

cMcnLncD^^-^cMocDooh-oo^cDir)OcocooonocD'a--^mcMcnooooininoooocDh-oocn 

cocooocdt— a5C7>oocoT-u:)o       o-^cxir^       O"^       ■»—       lo       toco       t— locmcj^oocococd-^csi 

O   ro 

CMx-                        CM                        ■<-i-T-'4-T-                               in                 -^                        CDCM-"-^ 

-<§ 

s 
s 

^    °    3    »                                                                                                                          c                                                     S 

ooooooooronjl^-c-i;x(oroa)<i)(UQ)a)a3;ii.t^i2i5>'>'-cc3roroaja)a3.yo 

o 

o 

zzzzzz:zzoOOOOOQ.cLa.cLCLQ.CL0.CLCLD-CLCLQ_Q-Q-Oct:ct:a:Q:a:Q:Q: 

110 


3 
CO 


0) 


O 
Q. 
O 
O 


(0  n 
o  S 

E    3 

a>  c 

c  — 

OL  ad 
<U 

■o 
'o 

E 
o 

.-  » 
o  o 

■  O  Ic 

<u 
o 

4-* 

to 


.^ 

1. 

U) 

(1) 

TO 

o 

<U 

r 

m 

nj 
O 

L. 

m 

0) 

p 

o 

-I 

c 

1 

(0 

o 

k. 

n) 

ro 

o 

o 

L. 

H- 

O 

<u 

r 

w> 

m 

TO 

-T- 

a> 

V) 

.      O     TO 

-  <i  — » -^ 

73    TO 
TO    V 

a 


o  " 


o 


CNOOCNIOOOCNOO-"—  COt-OCMCMOOCOt—   cxJO'-OOt—  OOCOv-   v-cOt—   COCM^OO 


cMoo-<--^-<-oa)T— o^-cr>ocsiocsiooocMcnocoLD'<rocNjcoocsicMcr)o-^mocoin 

T-  in 


C<5CMT-T-|-^OaiCD-<J-OCMOCM->-i-in<DCOOOJCNJ(^CDCO->-T-cOOOTl-CDCO 


COCDOOCslt-OCOCNJ 
CM 


csioco->-cMoini-csia>oco-.-co(ncsjoocMcsih-->-oo-*oi-m 
T-       ^  T-  eg  CD  t-  ■■- 


OOOOOOOO0gOOOOOOOOOOOOOOOOOO-.-o->-CT)OOOOOOO 


Ot-   OOOOOCSlT—  OOCOOt—  T-T—  OOO'—  nOT-CDOOOrOO->—  T—  OOOt-OCNJO 


0'S-ocMOOcr>rocoooomo^'a-->-'*T-rDT-ogocj>corOT-cMcocoiOi-cr)OOCMOcr)i^ 


cNiCNjov-  T-ooT-coo'^csiocsjoiOT-ococMCMOtnocDcMCMLnT-T— cR-j-oinr-o-"—  CM 

T-  -.-CM 


cDmi-Ti-oo-^r--inocMinocMincDoo-<-oocr)0(X3h--<-incM'*m^--*incMcocMCMcotr) 


CT)  CD  T-  o 
^  CM  T- 


O)  h-  o 
C35  CM 


CSI   O   ■>—   LO   o 
h-  CD   CM   --a^ 


mcooocDCMooocDcoooocNir~-'<-cMir)CM-^mcM-r- 

■*  lOCD'>*T-^Tl-CMCM^'^  CDin  CMCM 

T-  CO 


CM  O  CM 
OO  CO 


CMCOC3>-^CDCOCOC35COt—  cO-^-^CMCOCDCOCMCnoOCDCDCDrMOCO-^COCO-"—  COt^cOM- 

t-csi        -a-CD        ^cMCNi        T-        1-co        -^oOLn  r^cM'S-oo-"-        cdoo        i-cm 


oc>i-^i^(DOt-~ooair\icMh-T-oqinoqT^CDr^cDCMoq^cD^T-tnh--^ 
odod'^cricocM'"— ^-^crico^~■>-c^col^)cricDcou^■^^nor-^cMCD■^-^CDc^ 


co-*cocDini^cocDoqoq 

h-CDCDCDLOOr^CMCTJoO 

CMh-cDcor-cor-inx-room-<-minoooooiocNr-uoLncDrMa)CDOCMco-*'<--^cDCJ5^M- 
mcon'^M-CNCN'>*cD'^n-^->^cr)ncOTfyj-co-^-^csico^-^cocMiDuninin'^CM-^cocM'^ro 


CDa>CDC35i-00-*CDCOr^l^COmcDO-,  .-—  ,,   . 
'^oo        CO-"-       CM^-r--        ^in        m-cdocmcocm-* 
CO  •<-  CM         •>-         -^ 


ior^ocM->-inr--cMo-<-ocMcotj)coconcN^-ocMcoM- 

■^  COh-OOCOCOOCD'—   CO-<tT--^COCMCD00 

CM  -J-in-r-  CM  ■>-■*  CMCM 


u 

-r 

n 

TO 

o 

CL 
O 

0) 

TO 

o 

o 

o 

o 

O 

=   T3 
OJ    C 

3     ^ 


(/) 


=) 

1^     C 
TO    CD 


U5  S 

O)  o   z) 


0) 

^^ 

XJ 

0) 

en  p 

r 

c 
o 

tz 

X) 
0) 

-1 

o 

1^ 

S    0) 

^  -r    t    O    1-  -^ 

o 

r 

o 

n 

-y 

(1) 

a) 

a>  sz  n  sz  sz  sz 

a>  c 

.<=  :^  (D 

m 

tu 

ro 

0) 

0) 

0,- 

F 

E  "5  3  "3  3  "5 

S  2  S 

3 

o 

0) 

j_ 

-i_ 

-!_ 

i- 

^ 

-1=  J= 

o 

o  o  o  o  o  o 

CL   Q. 

O     3 


-o  £■ 
c:  3 

-Q  XI 
"D 

3 


Q:CCQ:CCCCCCQ::cOcr)C/5CO(y)C/3C/5cr)C/)C/5C/)COC/5COC/5C/5COC/5C/5C/5COCOC/5C/5C/5tOC/5C/)COtOC/5 


111 


T5 

e 

Z3 

c 
o 
o 


3 
« 


<u 


O 

a. 
O 
o 


C    N 
i§ 

3  »: 
ffl  C 

c  — 

Q.  od 

0) 
•D 


E 
o 

X 

.-  ^ 

O    O 
O  £ 

5« 


(0 

o 


—  1- 

I/)    (U 

0)  c 


CQ 


O 


O) 

0) 

00 

c 

o 

O) 

3 

c 

o> 

_l 

ro 

O 

>» 

i- 

c 

3 

O 

u 

c 

E 

H 

ro 
O 

E 

o 

o 

r 

(A 

J3 

ro 

T 

a) 
in 

JC 

O 

+^ 

TO 

<I> 

Q 

(1)    ro 

O 

0) 

3  j: 

< 

•— *   •4-' 

T3  ro 

ro  0) 

(A 

n 

3 

re 

O 

U) 

■o 

n 

^ 

0) 

o 

H 

ro 

t3 

a 

0) 

(/) 

< 

■t 

^ 

O 

Z 
Z) 

0) 

? 

Si 

5 

ro 

O 

1- 

o 

oocNjcMoinT-ooooT-oot-cNioocOT-cocMoocnocg'-oj-'-T-o.ooT- 


onirtooocsiiDT— 1— cNjT-or-o-r-csicooLncr)'^OT-oocsjo<NCNOOO'<— ocNio 


■"S-CDh-'—  OOOOCSIOCMM-CSl^l-OCSiCOI^OinLOlOi—  OOOO-^CM'^'-O-^CDCMCDCSI 
CM  ■<-  CM  ■<-  T-  T- 


OOCDOOOO'^-"—  OOCOt—  CMinOinCNJOOCDr-OOCDCOO'-OO-^t^'l"^—  OOOtJ-cO-^O 

rsiT-  t-cmt-  cmi-t- 


OOOOOOOOOOOO-^OOOOOt—  OOOOOOOOOOOOOOOr-O 


0-<-OCOCDOCMOOOi-O^Ot- 


0T-0-<3-t-00->-->-^00000->-00 


CM'^th-CMCMUDOOOOCOT-   O-^OCMC0t^OOOLn(0CMOOC35^(35OCN^'r-C0'^00O 
T—   CM  T—  t—COt—  CM'—  t- 


OO^i-OCMincOOOOCMt-O-^CMtnOOCOCMCOT-OOOOOmuOCMOCMT-cOOO 


cr)-*ocot^ir>cMT— T-N-^cM(CiOT-h-.o-<-T-cj>cDinTrooM-^->-ir>coocDinLno 

T-i-CMCM  -.-■<-■*■!-  CM-<— 


r^roOTj-Tt'^otJi-"— <ocMCMCD 


N-CMOOCOOCMT-cncO-J-OCDCDCOCD^OCM^CDCDm 


M-ot~-CMCDr^c0h- 
■i-  in  LO  CO  CM  in 


TTinin-^ocoint- 

T-     T-  ■<-  ■■-     CD 


CD  CO  r^  CM  CM  in  n 
in  CM  CO  CO  1- 


inh--<—  C»CX>CMCD0OCMt--^ 
CD   CM   CD   ^  1-   CM   ■<- 


cD■^^-oo^--^-T—  cjicDCMr^oocOT— ■^incD-^inincD-i— cDC3>h~r---cxicocDt---(35cr>CMcocnin 
ocMcric»r~^incr>cT)-^cDinoc30CDT-^czJ(bo6ot^cocDT--'t^od^cj>T-cMCMcocDT-c^ 
ocx3incM-*co->s-h-.rocD^incM-<-h-T— inooininincocDi^cMCMcjJooro^oO'— oinh-CM 
incocO'^"*in^roc!5co-^comT-cococoh~^Tr'^inLn'*       ^cMmcM^co-<3--*-<a-coco 


cncMincDr-cMrooo-^ococDt^CNjT-CMCMinocDcocM'^i^cocoocMCMincDh-oocMcn 
T--:ircDinLnooocM       in'^cMin       -^cdt-t— ocncj)-^-^  coco^^ooco       co^-t^'^T- 

T-T-M-CNl  OvJCM^CM  COCM-<- 


u 

r 

o 
o 

Q. 

e 

c  £- 

■n 

ro 

a3 

-n 

n 

ro 

(D 
(/) 

c 

c 
o 

mpletc 
wksbu 
bury 
land 

U 

(_ 

CD 
en 

c 

c 

5 

-1 

n 

< 

z) 

J 

ro 

<D    0)  .—    O 

o 

o 

CO  CO  C/5  CO  I-  I-  1— 


en 

o  ro  5i 

CO  cj)  c  !2 

H  1-  H  13  3 


"O 

<i>  E 

F 

<l) 

m 

(/3 

? 

x: 

ro 

ra 

ro   ro 

ro 

ro 

o 

c 

V- 

CD 

o 

r 

o 

I 

(D 

ro 

ro 

ro 

ro 

>.   ^ 

oylston 
ridgewa 
rookfiel 
ewbury 

"   ^. 

— 

(- 

'-  5i 

(U 

ro 

CD  m  m  z 

ro    uy 

03  c= 

u 

j_ 

,  ■  .^^  .t_,  ^^ 

>- J3 

1 

t 

en   <n   U5   en 

ra   (D 

(D    O) 

(D 

(U 

0)    CD    0)    IB 

112 


(0 

T> 

o 

CDOOT-ir)CMO-<-T--.--<-(£10CNICO-^-<-T-0->-OT-CSI(MOOC\l 

• 

'5 
w 

(0 

« 

0) 

^-oou^cDoocMuD(£)0<r)o■!-'*'-■^CM•^-TJ-OlnoocNOO^o 

J3 

T-                                                        r^            T- 

ra 

5 

a 

Q. 

OO'-t^-^mOOr0CNJ00'<ror-~CMCM(DCDin05OCMI^^Or0h- 

o 

CN]                          ■^                                                 CNi                                                                        ■,-   T-   r-                   V- 

o 

CD 

to 

ra  m 

U) 

' 

b 

h-.T--r-CMCMCOOCSJC!>LniO(D'-mCDOI-~^^CMT-0>COCDOCDin 

T-                                 T-      CM                                                                                         T-                                                                                                       ■,-                                                T-                                  •,- 

3  s: 

' 

c 

a)  c 

o 

c  — 

oLca 

E 

Q. 

(U 

■a 

> 

0000000i-0-<-000000000^000^000 

3 

o 

w 

X 

o 

t.  <» 

o 

o  o 

s 

-^  — 

rO'-CS]CSIfO->-OT-'<-CMCOOOT-'^T-i--5t-^v-o->-,-tJ-OCNl'<* 

o  ^ 

T— 

x: 

5- 

o 

« 

0) 

^ 

o 

o 

00-<-CNI<3>incOOiO(NCDCSICMOC\l<£)OOCDCDCNJOOCT)I--OTrCNJ 

c 

.4_f 

1-                                1-                                T-T-CT)                                         r-                       T-T-T-O)                      CM 

o 

w 

CD 

-T_ 

2 

U)   <u 

iD 

nj   o 

inot-T-r^T-oocMt-^^ocMioor-corocDOinoooocNCO 

CD 

^5 

1-                                                     Tl- 

"to 
E 
£ 

D)  » 

c 
o 

-I 

OT-t-cDooooocMCDcsih-ooocnLncoLnh-cMrMOi-i^T-oooro 

tn 

T-                   cs]                         T-'d-                              -^i-T-rocNcr) 

CD 

-J   ,'? 

T — 

•o 

o 

k. 

CM 

—    0) 

ro  (J 

Lnco^aDcr)h-cNicn-^oo^-*o^t--oococDt^xrcMocDa3o^-'^ 

i_    TO 

CD             cgcocNi             cMcocouo        cmcnj        t-ti-i-cd        -^i-cno        csi->- 

c: 
o 

CD 

0) 

o 

Q. 

S  S 

X.!2 

rr)COrMCMC3>CM-^0)CNN-CnC\J^(DlO^CT)i-(DCOCMCNIO^OCOO 

■o 

r--             nocN             cococo^        ovjco        cm^cm^        cDoin        c\io 

TO 

T-                                  T-                                                       ■<-  in             1- 

■o 

c 

Q 

TO 

■a'S 

=3 

to 

c 

0) 

O 

cqcD'^rooqu^-.-(Dcp'r-cN|->-^-i-incnc300"*cDcDa5oq-r-ci)inro 

ouiT-r-.'iriTrT-^^rcsiiricoaicdcb-^'q-iricicsir-coM-cD-^^r-r-'csi 

O)  3  ^ 

^cDr~-CT)cn'r-cnc£>cDh--a)ocMcNr^ir>coMcr>omcD-*ininir)o 

13 

^  — .  ♦- 

^tconrocococNjcorococoini-^co^cocD^coco^^ir)       m-^t 

<u   a) 

o 

Q 

C35 

CU 

JZ 

1/) 

-fc^ 

TO  £ 

ir>->-^c35coininT-coooo5nh-r~-incNjcj5CDT-T-cDcocr>incNjT-<r) 

O) 

oo-i-T-coM-r-        -^i-i-cocNj       cO'r-cMooinh-oo        o->-co        a>oo 

c 

o   S 

CM             i-oo                  i-T-T-ix:)             T-             •>-T-cMrooo             c^ 

c/l 

^.S 

13 

■o 

0) 

w 
=6" 

a> 

TO 

X3   cn 

tD 

"53  "^ 

cn 

z 

Z) 

5 

'S'S  §--&           2  S                                     -  1  ^  §  - 
Q)0a)(l)(l>(Da)<l)(U<l>Q)<D-CJZ.—  =  .—  =  .E.E.E.boooiih: 

TO 

TO 
t/J 

0) 
TO 

O 
o 

5§§§§5§§§§5§5§g§$§§§§§§§§§> 

< 

113 


00 


X 

o 

(0 
0) 

< 

o 

0) 


a> 

X 


c 

3 

E 

E 
o 
o 


(1) 
a 


(fl 

0) 

(/) 

3 

ro 
O 

T3 

a> 
o 

(D 
(O 

m 


o 
ffl 

SI 

ro 


CO 

00 

(3><j)-.-^^'r-<x3omin->i-co(Ni^'-cj)-.-cj)cocDmcoocDT-cD 

|o 

o 
in 

in 

CMCMCN'—   ■^■<—   CMt—   CNJCSI^-^—  -^CNJ           T-CMt—    ■»—   t—  CMt—    t—    t--»— 

"3  0) 

CO  "o 

CO 

in 

c35coincncMcocMr~-Tj-T}-co-5j--*oj'^-*cooooc3>T-T-cMcocNjr~- 

Q) 

o 

•^ 

CMi^'*r--<i-csiom-*coincsicMmcocDcocx3CMcocomcocOT-^ 

Tt 

•0    . 

—    (/) 

Q    Q) 

o 

CM 

r- 

(7)CMcococNjcocor^inci>cr>LOCMco-^r-ooincMCMcocj>c35coa3Cj5 

Q 

■^ 

ininooincDincMCDh-cncsjinincDCJ^co'^'^N-ooT-cMCDcDcoh- 

Q. 

ID 

CM 

o 

<N 

1  = 

1^ 

r~- 

r--*T--5i-coocj)^--.-incDC!5csco-<-T-TrcMT-coint^incMr--co 

O) 

in 

inc3)-<— cMor-^h-ooocTi-^coininocJiininr^cDT-Tj-mcDincNi 

00_ 

CO 

i§ 

cm" 

3  = 

«    C 

C  ~ 

CLod 

, 

CO 

CNJ 

^CNJCOCOO-<—   incOCNJCDOM"^T-T-"^CDM"Cn-»-*^T--r-'^000 

1' 

CM 

'J- 

OJ 

1.    <» 

■* 

r- 

CD^—  OlOt—  OCMCOCNJCOCO'(-Cn'rrh~00(J>CMCM-^CT>OOinOOh-- 

OJ 

o  o 

00 

co 

C\1i-CMCMt-CMCMCM0Mt--<-           T-T-CM^C\ir-rM-r--,-T-CM-^ 

OJ 

Tt 

o  £ 

Q 

S* 

>- 

a> 

,— 

t^ 

^•<-CDCTlT-CJ>CMt~-lDTrTj-incMt^-<}-^-00CDCDt-~TfcOrOT-cOCO 

c 
o 
E 

CL 

a> 

^ 

CM 

ci>rM-^CJ>oin^-cocncncocDm^--^co^cDooininooomco 

o 

co_ 

CO 

CMt—     ^—      '—                   ▼-"^~                               ^~                                             '~^~                  T—     ^—     T-T—      T—      T—                                T— 

w 

to" 

CD 

in 

cococo^->-^r~-cor-o-^in-r-r-<x)i--v-co->-'^-^cT>mrMh--co 

> 

a> 

o 

T-i^tcDCNJCMininco-a^csicocMCMTrcNiinM-csiinTtcsicOT-rj- 

^ 

(TJ    O 

o 

1— 

i_ 

G)     C 

m  ™ 

^~ 

JD 

o 

o 

c 

»_ 

at 

o 

OO->-T-C0CDCDCncDC0tDC0h~(NCDOO'>-00C-J00T}-ini0t--O 

?§ 

o> 

CD 

oocoinc3>cocDooroo->»-oocDCDcnincsicot-~o-4CNi^ooo-<-inco 

o 

(O 

CO 

^ 

^« 

CO 

O 

o 

CO 

«D 

CT> 

r^cocDCDmcor-cococMinc35TtTj-cDor^"^f^-^CT)coT-coro-^ 

ro    Q 

a> 

CO 

r^cMr^incNjcDmcoincDcDr^r^cococDCDin-^cNincor--r^t— CO 

0) 

i--_ 

CO 

CNJCJ^ini^COCMCDin-^'^CDCMCNrcOinTrCslCD-'^'^CDCDCOCOCMlO 

o 

o  c 

CO 

^~ 

ai 

-5 

o 

(TJ 

CO 

CD 

OOOCJ>r~-C350vlOO-5l-CDi-rOr-CDM-^COCMCO^-'3-CMOr-h-.rO 

0) 

o> 

cocoincj)ooo-^CDcoinor^cocD-^oo-^r^-r-cMT--^CT)i^CNjin 

t  i2 

o> 

CD 

coc35CD^--Tro<x3inininr^nn^incDcor^^inr^oo^coc\jm 

<u 

ss 

in 

ro 
E 

i^ 

^— 

0) 

o 

>> 

c 

■D, 

T- 

CD 

CDCDCMCOCNJt^CDOO^—  C3)COr^CC5r^r^C35'^-^i-;inC3CT>oqCJ^^ 

o 

0)  a> 

co 

in 

T-'coc\iirico<z>cj>cc)-*'iri-^c\i-<3-'cNJcdiri'rc35c^ir--^roincdcDcr)cr> 

X3 

w  "to 

CO 

o 

CMCMC7)C35CMCMCOCO'<l-inoO-5l-CnCMt^TroOCDCDOCOCOI^incO-<- 

aa: 

"J 

in 

■>}-Trcoco-*Tr'a'>i--*^co'a-coTi-Ti--tr-*^com-5r'<i--<T^-*co 

Tj 

c 

S,2 

0.0 

o 

re  £ 
?  re 

M- 

en 

cococdcdcdcocot— ■<— ■<^cj)t-oocdooocxdt— r-r-cocMincooco 

to 

o 

CD 

in'^coh~CD^Oh-cocDcoinunincO'^c7)T-in-^'^incDr-CMCD 

3 

O 

CM 

00 

T-Lo-^cotnoc3^CT)r^coinT-0'^0)ooooinr^mcDincoooo_ 

in" 

in 

T-*  CO   OJ   CM    ^"■»-CNi-<~^-t-CM-^-<—    ■»—■»—   CsTt-CM-t-i—   cnTcMx—    ■<—            CNJ 

m 

ro 

c 

ro 

't-cmco-— ^                                                    --^                        loco-p- 

.i^^S2g--ro                         ^              ^g^^|.|.||2 

roll  ii^s  II  isE??^t|s  1^1  j?.o--^ 

J|ifiii^if|!!l|iliaiiiilii 
i  lliiillilll  ifill5|^?^|l 

{D^roroooo-^'-'-i-    »-»-«-»-    '-'-'-•-ro^orooct^^"-^ 
cocDOOOOOilOOOOOOOOOOOX^Za-C/)^?::^ 

ro 

(D 
to 
0) 

D 

C 
0) 

O 

O 

c 
o 
to 

to 

o 
en 

<u 

E 

3 
C 

■D 

C 

re 

0) 

E 
re 
Z 

< 

o 
m 

0} 

tn 

H 

tn 

I 

CO 

ro 

a>  ^^ 
X  en 

>-^ 

%  'S 

1 

O    0) 

c  S 
rao: 

C 

"O 
OJ 

TD 

ro 

0) 

o> 

ro 
a> 

ro 

4J 

ro 

2 

X 

< 

< 

o 

2 

5 

114 


CO 


c 

o 
o 

>> 

J3 


a 


(A 

w 

ro 
O 
XJ 

o 
CO 

o 
•<* 

I 

o 

ro 


0) 

CO 

•^  o 

CM  in 

r~-  in  CM  CO 

t—  o  00  in  o 

o 

Csl 

T—   CO 

CD 

Tt  ■■-  o 

in  CO  in  CD 

■D 

m 

]o 

3 

V) 

o 

in 

CM  CM 

^   CD 

CO  CD  in  cr» 

O  CO  CD  CO  -- 

o 

r-- 

^  in 

in 

T-  CM  r- 

O  CO   ^   -r- 

Tj- 

T-           CM 

^           T-   CM 

a) 

XI 

▼" 

(U 

Q 

■n 

CM 

CsJ 

CM  CO 

CD   1^ 

T-   CD   CM   T- 

o  CD  in  o  ■<- 

a> 

Q 

•^ 

in 

<31  '- 

co  CM  in  o 

CO  00    ■r-   CM 

w 

0. 

IO_ 

CM 

CO 

CM       in 

CM  T-   CM   CO 

o 

cm" 

UJ 

O 

b 

ro  (0 

h~ 

05 

CO  CD 

CO    -r- 

h~   CO  CM  CD 

CM  CM  O  CD  T- 

c 
o 

°  s 

o> 

o  en 

o 

-^  in  LO  r~~ 

CM  O  T-  O 

oo 

T- 

CO 

CM        in 

CO  CM  CO   -^ 

E 

E  § 

ts 

3 

3  ;;: 

Ol 

l£ 

0) 

S.'t 

> 

o 

2 

CO 

Tl- 

o  ■^ 

■■-  t~- 

O   CO   T-  CD 

T-   00  CD  O  CM 

1- 

CM 

1— 

^   T- 

1/} 

■^ 

O 

o 

c 

o 

^  i> 

^ 

CO 

-r-  in 

cM  <y> 

CD   ^    CD  CO 

O  CO  CD  CD  CD 

CO 

CM 

CM  in 

•>!■ 

■<ir       oo 

CM  m  CO  CO 

o  o 

■<1- 

CO 

O  SI 

^■ 

5- 

CD 
O 

c 
ro 
o 

o 

.^ 

in 

T-    CO 

O)  CO 

CM  CD  CM  r^ 

in  in  r--  CO  in 

CM 

CO 

O   CJ) 

CO 

tt  r~-  in  oo 

in  ■.-  CD  ■<- 

to 

CO 

■^   CM 

CO 

CM           CD 

CO  CM  CM  -^ 

ro 

t- 

CO 

^ 

w 

0) 

ro 

(O 

CD 

1-   CM 

in  CO 

CO   O    r-   CD 

CO  in  00  ■*  CD 

E 

in 

CM  O 

r-   00  CO  CM 
CM 

CM  1^   CD  TJ- 

Q^ 
>< 

<u    c 

^-T 

C 

mo 

o 

(/) 
0) 

o 

c 

^_ 

O) 

CO 

CO  ■>* 

I^   CJ) 

•<-  CD  00  CD 

CD  ■*   CM    ^    »- 

O)  a> 

en 

r- 

CO  o 

in  CT>  CD  'd- 

t-~   CD    ^   CO 

c   u 

CO 

CO 

'^ 

CM           CO 

CO  CM   CO   -"J^ 

^  £ 

CO 

Ol 

_i  " 

o 

c" 
o 

i_ 

(£> 

in 

in  CD 

CO  CO 

CM   CM   CD   T- 

CO  CO  O   ^   CO 

ro 

o> 

o 

CM  r^ 

CO  t-~ 

r^  CD  r^  CD 

T-  in  00  00  ^ 

3 

h- 

h~ 

CO    -r- 

in 

■.-  O  OJ  o 

■^   CD  CM   CD 

Q. 

i_  ro 

co 

T-            CO 

T-             T-    T- 

O 

CL 

T- 

"D 

ro 

■Q 

ll> 

co 

r--- 

cn  CO 

T-    CD 

Tt  in  CD  '<;J- 

CD  in  CO  o  CO 

c 

I.i2 

o> 

CsJ 

CO  CM 

vr  CO 

00  O  -^  CD 

CM  CD  O  CD  r- 

ro 

O) 

h~ 

Tf  in 

C32 

1-  CO  CO  ■.- 

in  ■<-  tt  CD 

(/) 

in 

^~ 

"^^ 

T-                  CO 

^^  "" 

D 

c 

QJ 

O 

-r,"l' 

Z) 

fu    (0 

^ 

■a 

CM  CO 

tT   00 

CD  in  CM  CO 

h-   T-  I~-   CO  CM 

o 

Age- 
djusti 
ath  R 

CO 

^ 

CO  CT) 

^  crJ 

1-^  in  CO  in 

C3  CO  r^  ^'  CD 

CO 

o> 

CM  -^ 

■^    CM 

-^  C7>  C3>  CD 

in  CD  m  CO  in 

"* 

CO 

^  -* 

TT   M- 

■^   Tf  CO  CO 

Tf  CO  ^  in  -a- 

Q) 

J= 

ro  0) 

Q 

cn 

c 

ZJ 

ro  £ 

Tt 

o 

CD  1^ 

o  in 

CO  CM  o  ^ 

CD  O  CD  CO  r- 

"D 

o 

h- 

CD  Csi 

^  f- 

CD  O  1^  O 

cD  CD  in  in  r-- 

(1) 

CM 

CD 

CNJ 

in  00 

cd" 

CD  CD_  0_  ^_ 

^"    T-"    T-" 

CD  oo_  ^  r~-_ 
ID  co'  in  cd" 

to 

3^ 

m 

■^ 

ro 

d) 

O) 

(A 

ro 

(U 

a> 

,      E 

<» 

ro 

'       ro 

3 

0) 

I—     i_     X 

2  a.  CL-5 
<=  E  E  5 

u-  X  X  2 

♦-                  i_ 

<D 

Z 
>, 

c 

o 
o 

O 

ro 

ro 

S 

X3 

ro 
c 
CD 

tr   en  jc  u5 

0)   'C     ^     CO 

CD  CQ  O  UJ 

CD        x:         <B 

CO    o    >-  =>    ° 
Z  Z  Q.  c/5  5 

ro 

115 


^OOOOf-lrHOOCMOOCJOOOOOOO  0000000(M<NJOOOOOOO^HOr-HO  OOO 


*  1- 

* 

*  o 

« 
« 

« 
* 
* 

* 
* 

« 


_»^l■OOOOr^OOr^MOO^^OOOOOOO  OOOOOOOOOOOOOOOOOOOO  OOO 

^  < 


J—    OOOOOtsii-iO^l/lOOUlOOOOOOO  0000000(M<\JOOOOOOO>-^0<-^0  OOO 


« 
♦  -J 


I—    CMOOOO'HrHOOr^OO'COr-tiHr^O.^O  OOOOOOOrOKlOOOOMi-ttMr^mCJO  OOO 

O  O  r^  Kt  Ul  .d- 


«   ui 
*  t- 


«  z 

« 

« 
« 
* 
* 
* 
* 


3C'-*OOCOts)-J"r-^»-<<sJ<rKl»HeOro^J-or^OMCO  ^-l-^o^~•c^J(^Jm^^J^J■CM^oOl/l>00^(^JUl^^^J•         rHPJrH 

UJl/»<^CM'JfO-«-i>OOCO-JO«Hr-*CJ(\Juli-<-^M  c\J0<-^^-^0r^00•*0»3■t-*fH.J■^3■0^^^»H^^  OHlt-* 

_JO'-H«H  MKlfOCJ  ^OlI>  CUCJrHr-l 

r 

'(—  >o(re>Jcsji/ior^^Hcvjr^f^fHO^v*-i)oj(Mr-to^^  a-rH^<oc\jmKtc\JocJO'HrHO^oc*ff'rHa3(0        t-imcj 


UJ 

in 


Z'^00(0(NJvOM^(M'J-K>rHK>M>t>J-OONt<0     r^fHOr^C\l(\IM^COCM^OO-Ot^O^O^O^O>J-    rHCJ^ 
UJ^J•<^^J^J■Kl^-vOOr-^^)^±0^^r-^MO^<^r-^ff>^0     CvJO«-t»HO»-tO«-<f^O«d'rHrHsOvJ-Csl<Of^rHN^     OM»-« 

r 


o 
■0 

•H  >- 

I  m 

U    CO 

UJ  X  <^ 

-I  I-  -H 

CD  < 


»-COff^<MCSJinMO^fHKl(rr^rHO«^r^rOO^'-<Kl<-<     <ri-Hi-l<OCJfOMr^ir»(\iO'-*r-4C\l(-)iHr^NOrHeO     rHl/iOJ 


lU 


Z 

o 


n  UJ  t- 

a  1/1  o  o 

<  V)  t-  UJ 

(_>  UJ  z  u. 

i-(  10  O  UJ  Z 

h-  M  M  3  M 


(/I  UJ 

o  z 


Q.  Ht  M  M  t— 
t-     t-  (/) 
O  U  <  U  UJ 


o 

C  CO  < 

X  z  m 

r  <  o 

H  cs  o 

e  q:  v)  >- 

^  o  UJ  i: 

—I    CO  O    (/I 

<   M  I-  q:  <  q: 

Z    </)  hH  UJ  UJ  UJ 

w    O  Z  I  M  X 


3  (a  o  Q  o  u. 
o  z 
a:  u.  u.  _i  o  M 


Z  UJ 

I  M  Z 

o 
I  -I  i: 
■  <  -I 
I  z  «» 

I  M  (/I 
.  I- 

:  M  oe 

I  UJ  UJ 

I-  X 
z  I- 

l  M  O 


I  (0 

CO  p 

I  M  I—  I 

:  o  >- 


z  M  -I  o:  -I  -I 
M  u.  3  <  3  3 


K  -J  ic  ^  a>  m 


q:  UJ 

UJ  3 
I-  o 

u 

<  CO 

CO  UJ 

10 

q:  < 

UJ  UJ 

X  V)  ; 

K-  M  I 

o  Q  : 


o  t 

O  M 

cj  r 

O  UJ 


z 

3 


CO  UJ 

UI  u 
(O 

<  Q 
UJ  Z 

to  o 

W  O 
o   > 

z  o: 

-I  w  < 

< 

M  U.  Q 
<£  Z  Z 
UJ  t-H  < 

H- 

O  -I  u 

<  <  q: 

10  M  <t 

a: 

a:  UJ  - 

UJ  H  CO 

X  u  o 
I-  <  1-1 
o  (fl  < 


CO  CO 

:  >  z 

I  10  u 


I  Z  I 

I  l-l  I 

I 

I  >  . 


3  O 

o 

>  Z 

o:  o 


<  u. 
(£  Z 


10  o:  : 

3  M  I 

n:  > 

M     I 

>  UJ  I 

O  Z  I 

o:  a:  : 

UJ  o  • 

1-  m  I 

z  I  ; 

UJ  o  ( 

o  ( 

O  Q.  « 

I-  o  ■ 


UJ  o 

<  UJ  </^ 
HI  M  UJ 

a  u.  V) 

>  M  < 

Z  U  UJ 

<  Ui  Cf> 
-J  Q.  M 
X  (O  Q 
O  Z 

3  -I 

O0  «< 


(O  -  I 

o  u  : 

M  a:  I 

<  <  I 


:  >  I 
:  o 


UJ  X  CO 

3  1-  UJ 

o: 

Q  q:  00 

UJ 

<  < 

»- 

(0  1  UJ 

X  to 

l-l  Z  CO 

o  o 

h-  Q  M 
M  2  Q 

a.  N 

z 

CS 

UJ  to 

CO  «> 
3 

CO   o:  UI 

UJ    M  <_> 
to   > 

<(  a 

UJ    O  Z 

to  CO  1-  o 

X  M  M  o 
Ui  O  )—  UJ 

-I    M  3  Z 

a.  -J  H  o  M 


;  <  < 

t-4  UJ 

>  X 


to  u. 

l-l  z 

Q  M 


z 

I  CO  o 


Z  X 
UI  I- 

r  o 


<  tj  a  I 

a:  M  a:  I 

IH  X  UJ  I 

>  o  X  : 


a;  -J  a:  -I 

UI  <  UJ  < 

X  a:  X  o: 

K-  l-l  H  M 

O  >  O  > 


> 

to 
q:  t-i 


O  CO 

z 

<  -1 

< 

CO  I- 

l-l  M  to 

-i  Z  UJ 

M  UJ  to 

X  cs  o 

a.  z  u 

>  o  > 

to  o  i: 


to  I 


to  (- 
o:  to 


(O  Q 

3  r 
o  < 

1-  </) 

O  3 

UJ  O 

b-  l-l 
Z  K 

IH  O 


u  o 

UJ 


Q.  CO 

to  t/1  U  CO  to  H 

^H  O  UJ  M  Z  U 

to  O  u.  10  3  UJ 

t  >-,Z  O   u- 

M  X  M  O  •«  IJ- 

O  M     UJ 

l-l  i£  a:  o  o: 

O  UJ  UJ  U  UJ  UJ 

z  X  I  a:  X  I-  i 

<  1-  I-  <  1-  <  1 

t_)  o  o  to  o  — I  I 


to  w 
M  to 
I-  t 
w  a: 
-I  < 
ui  a. 
> 

to  j:  »« 

H  o 

CO  H  I- 

o  -I  o 

-i  O  UJ 

3  a  u. 
u  z 
o:  UJ  M 

UI  t 

CO  3  X 

3  O  (- 

I-  <  o 


o 

CO 

I- 
o 

Ui 

CO  u. 
UJ  u. 
CO  Ui 


o  o 

CO  00 


I  UJ  Ui 

■  1-  l- 
:  <  < 


■   E 

a  3 
o  z 


r-^lH^i■<ot^o•-l-o^~o^^^<00'-^<M(MK^^J■ln 

OOOOOrt•HrH^HMK^MKl^*^3■>J■^rf•^3■>3■>J■ 
OOOOOOOOOOOOOOOOOOOO 


^or^o^Of^Jrovj-oocod-ooocjr^om^J^ 
«J'>j«^uiuluiuii^r^r^r--<ro^f-irHr-(MMMNi 

0000000000000^»-lrHrHfHiH»-1 


r^  o6  a* 
Kl  K»  ro 


116 


lOsJOOr-fCvJOrSOOfO  OOhOOO-D  OrHOOlOOUl  Oi-«0.-«CSJrHOO 


*  UJ 
* 

*  X 


CJUlOUliHrHOUlOOUl  OOmOOtM  Or-40r-»OOJ-  OOOOOO.J-0 


OlO  OCM00000K\0O^ 


*  o 
* 

*  < 
* 

*  -1 

« 
* 
« 
« 

* 

* 
* 
« 

* 
« 

«  UJ 

* 

»  I- 
« 

*  M 


r^esJ  OOrHOOOOOOrHO 

UJ    <M 


H<Of^         ocgf-HOOOf-tf-tocgaj 

o  o  -a- 


UJ    rH    -a  r-t  f-4  O 

u_  f^  ^ 


uj'j-M       Mvr-«r^rocoo^ouiroa3 

_IU)r-(  CM  f-(rH»H  CMO- 

<    «*   ^  ^ 


-fir^O-J3r-^^^^-^^TOOUl  OOUIOO'-H  rHf^OOKtOsD  --HCOO-OirtOOO 

r     ; 


r\ii-*tr)i-(>-(Kto  a-<sj  ^  ^  r-» 


t—  <T-  to         Kir-ifgr-teO(OsJ"eo<-<(Mf^ 

O-Or^  vJ-rH  (MCSJrHf-4K)0 

(-   to  fH  M 


K»K»c\jir(if>irtr^i-trH>j-vo  trifl  m        (\j.-houim        <y-        ^oto        COO'S-*-* 


u.  o  -o 


tUOO  KIC0-£li-HK\(0OCMU>^in 

-J(r<Sl  Csl  rHISIfH  CSJrH 

«t   O^  rH  03 


ir)OfHirt(OcMrocMcg  com  uirHiocsjsj-  in  -« 

csJ^J^Or-ll-lKl<-^  otM  ^  »-«  f^ 


^-^-0  tOtflMrH<0C0UlCJ«H*J-r-4 

OOC^  >t'H  CJCJtSJrHKJO 

J-  o  iH  in 


invOfM<M>oeor^'tf'r-i>j-»-c  oo*  r-i        ^Jcslo^o^       r^        ^  (t        <o  a  •^  ^ 

KiKtK»csi<Njr^  CO  i-4nO  in  r-^(SJo<^  rnr*. 


>- 

r 

UJ 

UJ 

UJ 

z 

a: 

^ 

to 

■< 

< 

to       *-* 
h  in  a 

3 

CB 

z 

w 

h- 

r 

£ 

a 

a 

z  1- 

M 

H* 

0 

^ 

0 

•«  0  0 

(£ 

to 

3 

3   M 

i 

UJ 

UJ 

5:i 

f: 

0 

"  0  (- 

a 

3 

(-           < 

UJ 

\ 

a 

UJ  to 

UJ  1- 

M 

U 

u  UJ  a 

z 

}3 

< 

IB  (0 

z  a 

u. 

> 

z 

Z  -1  UJ 

0 

UJ 

<    M 

0 

a  Z 

> 

0 

<  <0 

M 

3  M   X 

1- 

a 

M  UJ 

-1  ►- 

Ul 

<  Ul 

f- 

U  Z 

0 

->  a  < 

Ht 

0  Q 

UJ 

2 

1-   > 

M 

M 

(9 

M 

M 

< 

13 

(£ 

a 

z 

^ 

in  M 

1-  V- 

U. 

!t! 

> 

(- 

-1  0 

-J 

syt 

UJ 

Ul  «» 

Q 

-J 

<  t- 

a  u. 

>- 

W 

Z  Ul 

<. 

a: 

<  a: 

U 

a 

> 

a 

♦H  0 

<  0 

a 

u 

M  -1 

u 

10 

< 
0. 

§° 

z 

M 

gti- 

•0 

l-l  > 

1-  a 

H 

z 

io 

0  UJ 

UJ  Z 

u  to 

< 
z 

UJ 

a 

a  < 
Ul  z 

-1 

a 

UJ 

0  a  M 

to  0 

3 

z  z 

a  X 

M 

to 

1-  Ul 

< 

z 

U- 

-  > 

UJ 

M  UJ 

z 

UJ  »- 

X 

0 

<  t- 

a 

z 

3  u. 

0: 

< 

X 

<J 

a  M 

z 

to  X  (£ 
fa   <  UJ 

5 

C3  < 

to 

0 

»  0 

-J  0 

3 

3 

S3 

0 

_j 

1- 

UJ 

M  ►- 

w 

UJ 

M  a 

UJ 

z 

1- 

3 

1- 

0 

3 

a  u. 

u 

D 

a. 

-1  to 

t- 

1-  a  0 

z 

0  H 

w 

0 

a    - 

0  •« 

10 

1- 

1-  M 

a 

UJ  u 

0 

10  X 

X 

UJ 

!»> 

tj  t  ° 
UJ  Z  < 

0 

a 

t- 

a 

<   UJ 

M 

< 

K  M 

a  a 

UJ 

X  UJ 

a 

> 

r 

z 

z 

z  0 

1- 

z  to 

Ht 

cc 

UJ  Z 

(-  UJ 

z 

UJ 

to  z 

<  UJ 

t- 

1-  a 

» 

H 

a: 

5  > 

>- 

>- 

M  M 

10 

t- 

a  M  -I 

M 

M  Ul 

> 

X  0  1- 

a  > 

M 

a 

4  UJ 

a  t- 

3 

0  to 

-J 

< 

u. 

q: 

0: 

a: 

s  a 

s 

z 

01 

to 

a 

N  a 

< 

m  <o 

<  M 

^ 

IS 

UJ  CD 

3 

< 

Z  UJ 

> 

0 

•a  < 

*t 

< 

z 

X 

M 

*  flO   _J 

< 

UJ 

I 

u 

< 

< 

1- 

z 

to 

a 

t- 

U- 

•°  ^  •"    - 

u. 

UJ 

M 

I 

X 

X 

u. 

< 

0 

Z       -J 

UJ 

a 

u. 

UJ 

4 

to  U.  UJ 

«fl  a 

M 

UJ 

Ol  u. 

to  X 

z 

0 

t  to 

0 

_) 

a: 

a:  a 

a 

a 

(0  0 

X 

< 

-1  z 

3  a:  t 

a 

0 

to  0 

<fl 

^ 

X 

a 

3  0  a 

UJ 

:«: 

z 

-J 

0 

3  M 

UJ 

>   OO   t-   »H 

§ 

< 

8 

ui  0 

0 

0 

UJ 

a 

E 

-1  0 

P  UJ  CB 

^ 

a 

m 

z 

< 

> 

0 

3 

z       cc 

UJ  z 

to 

to 

< 

UJ 

a  > 

0 

> 

a       to  1- 

r 

a. 

(0 

r 

X  0: 

(0 

a 

►-  z 

0 

<  -1 

u  > 

t-  t-  z 

< 

to 

a 

< 

UJ 

>  z 

z  Z 

•< 

z 

-1  Z 

UJ  a 

t 

a 

<  X  0  10 

<o 

M 

0 

3 

-J 

1-  0 

< 

> 

M  C/l 

to 

t- 

z  0 

UJ  M  U_ 

< 

UJ 

M  to 

<B 

< 

< 

a 

— 1 

X  to  0 

0  0 

u. 

-1 

UJ 

<  CO 

5S 

-J 

0 

S  fc  "^  !" 

« 

_i 

1- 

<£ 

0 

u. 

0 

z 

X 

to  < 

UJ 

</) 

to  0 

0:   -1  0 

a 

a 

to  < 

a 

z 

J 

f- 

a 

1-  <  z 

ID  U 

0 

a 

u. 

z  < 

a 

CD 

0  0  a  (- 

_j 

0 

z 

^ 

^ 

0 

—1  < 

0 

_J 

X 

a 

r 

Z 

-> 

r 

r 

z  (0 

z 

z 

X  a 

§ 

z  z  z  z  z  r  r 

z  z  X  a 

z 

z 

z 

z 

Z  a 

z  z 

< 

UJ 

z 

Z  a 

z  z 

Z 

Z 

z  z  z  z 

H 

10 

0 

v>  <o 

< 

in 

V) 

10  < 

</) 

CI 

1-  0 

to 

to 

to  to 

to  V)  to 

in 

to  t-  0 

u 

to 

to 

in 

to 

to  0    ' 

to  to 

Z 

to 

to  0 

to  to 

to 

to 

to  to  to  to 

< 

r 

UJ 

< 

< 

z 

< 

< 

<  -1 

< 

< 

0  UJ 

UJ 

< 

< 

<  < 

•<  «<  < 

t 

< 

0  UJ 

M 

< 

< 

< 

< 

<  UJ  z 

«<  < 

§ 

< 

<  UJ 

«<  < 

•x 

< 

<  <  <  < 

UJ 

(0 

Z  X  -1 

-1 

-J 

_i 

-1  a 

_l 

-i 

z 

Z 

^ 

-J 

_J  -J 

-J  -J  -J 

-J 

-i 

z 

tj 

^ 

^ 

J 

-1 

-1  Z  w 

_j  ^ 

CB 

-1 

-J  z 

-1  -1 

_J 

-J 

-J  ^  -J  -1 

0 

< 

z 

a 

a 

a. 

Q. 

Q. 

a  a 

a 

a 

a 

0 

a 

a 

a  a 

a  a  a 

a 

a 

a 

< 

a 

a 

a 

a 

a       ^ 

a  a 

< 

M 

a 

a 

a  a 

a 

a 

a  a  a  a 

^ 

1-  > 

0 

0 

0 

0 

0 

0  0 

0 

0 

2fe 

H 

0 

0 

0  0 

000 

0 

0 

25 

a 

0 

0 

0 

0 

0  1-  to 

0  0 

_l 

_J 

0 

0  H 

0  0 

0 

0 

0000 

u. 

CL 

Z  a: 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ  UJ 

UJ 

UJ 

M 

UJ 

UJ 

UJ  UJ 

UJ  UJ  UJ 

UJ 

UJ 

0 

UJ 

UJ 

UJ 

UJ 

UJ  z 

UJ  UJ 

UJ 

«l 

UJ 

uj  Z 

UJ  UJ 

Ul 

UJ 

UJ  UJ   UJ  UJ 

0 

0 

<  < 

z 

z 

Z 

Z 

Z 

Z  Z 

Z 

z 

z  < 

a: 

z 

Z 

z  z 

Z  Z  Z 

Z 

Z 

Z  -I 

X 

z 

Z 

Z 

Z 

z  <    - 

z  z 

Z>Z 

Z 

Z  < 

z  z 

z 

Z 

z  z  z  z 

UJ 

UJ 

Z 

z  X 
e>  a. 

0 

0  0 

0 

0 

0  0 

0 

u 

u  G 

UJ 

a 

e 

IB 

0  CD 

(BOO 

0 

C3 

ca  5 

1- 
< 

IB 

tB 

(B 

CB 

Z  UJ 
003 

tB  CB 

CB 

a 

CD 

z 

CD  CB 

^ 

CB  0 

CD 

CB 

CB  CD  CD  CB 

10 

M 

M 

M 

M 

M 

M 

M  M 

M 

M 

W  M 

tH 

M 

M  M 

M   M  M 

M 

M 

W   M 

a 

M 

M 

M 

M 

M  M  to 

tH  M 

t-t 

UJ 

M 

M  w 

<t 

IH    M 

M 

M 

M  M   M  M 

3 

_l  Q 

-J 

-1 

-1 

-1 

-1 

_l  ^ 

-1 

-I 

-I  -1 

0 

-1 

-1 

-J  J 

_l   _J   _l 

_l 

J 

-1  -1 

5 

-1 

-1 

_J 

_l 

-J  -J   t/} 

-I  -1 

-I 

X 

_J 

_J  -J 

CB 

_l    _J 

-1 

^ 

-J   _l   J   — 1 

< 

w 

<  z 

*« 

< 

< 

< 

< 

<  .a 

< 

< 

<  < 

z 

< 

< 

<  •« 

<   <   < 

< 

< 

<  < 

■< 

< 

< 

<i 

<   <   M 

<  << 

•«< 

t- 

< 

<  -a. 

a 

<    < 

•X 

< 

4    <    <    < 

u 

M 

r  < 

r 

r 

r 

z 

z 

z  z 

z 

z 

z  z 

< 

z 

z 

Z  Z 

z  z  z 

z 

Z 

z  z 

M 

Z 

Z 

Z 

z 

Z  Z  l- 

z  z 

Z 

0 

z 

Z  Z 

0 

z  r 

z 

z 

z  z  z  z 

<r 

cr 

<r 

tn 

U1 

cr 

-1  UJ 

K» 

~t 

Ul 

-0 

h- 

CO 

<a 

CM 

l-t 

»H 

»H 

rH 

tH 

I  ■ 

00        OrHfMMsj-m^or^eoo^o 

•HrH  .H.H»-<fHr-4rH*-l*H»HrH«-f 


I 

Or-tfsjrOsj-ui'^r^cOff^o 
ininuiuiinminLnin^-^ 

r-li-tr-lf-4i-(r-liHrHiHr-4iH 


or-*csjwi**o     o.Hcjroj-ui<^     *^°c?S;il2:JS2^ 

^sOso^o^h-       rs.(^N.r^r^rvr«-       rv.a)<oco<0(owoD 


117 


OOOvO  OOOrHOOLOin  CsJOrOOOOOOO'-40000'-<000000000 


OOO^  OOJOf-HOOhO-i>  OOrOO.-iCMOOOOOOOOOOOOOOOOOO 


OOOCJ  OMO<MOO<0'-*  csJO^O»-««MOOOt-tOOOO'-*000000000 


0^±CMvJ-  0<MOf-«OCM<rCsl  OOlD'-HOinOO»-<KtOOOOCMO«-H«-*OOOr-*K\KI 


Or-tK\vO  OlflOt-tOKir^C^  OO-0C0'-<»^OO<-<rJO»-<OO'-<OOOOOOOCSJ(M 


OOO  Ktr-f           >±00                  t-*   t^    i-t   lt\   CO                   -OtSI                                 .-H                   CM                          rHr^r^ 

sT^MCOUl  M<r^r~h-r^Om  (OO-J-lflO^-HO-^rOfM.-IOOCO. 

CMrHh^  ■-<                                     Ifl-O                             <M                    <-H 

^J-U\M<-*  KtvOmv^fOCOCsim  0-00(OlOMtsji-(eOK(Kl<-H»-Hr-»lOi 

tf\  t^  ^  pj                       otsi                  ir)cj<-(.-t             ^ 


i-i  fH  r^  i-H  in  ^ 


Nt  ro  fH  1^ 
r-i  t^  \n 
csj  r-*  r^ 


sO  tn  cvj  CO 


vD^t^J■lrl^^'-^^K^.J■.-to»-^l-(oo^-^csl.-^<-^cJa)^'^^ 


<t  Q  <D  to 

(M  r^  c^ 

M   (SI   .J- 


O  (Mr-tO^^iH  nHMC0<M.-HO  MM  CM  M  KIMM 

M  OKI  l/»<Sjr-(<M<H  r-»rH 


< 

>- 

UJ 

UJ 

V) 

UJ 

l- 

Q 

O 

UJ 

C5 

1- 

to 

o 

UJ 

^  CO 

5 

^ 

40 

>- 

UJ 

1- 
< 

i^z 

OS 

o 

z 

>■ 
to 

< 

CO  a. 
w  o 

zS 

to 

</i 

< 
-1 

<   oO 

UJ 

^ 

q: 

~t 

1-    UJ 

UI  O  t- 

ut 

a. 

o:  M 

1- 

< 

3 

5 

UI 

V) 

UJ  u 

2 

►- 

Ql 

</i 

O  o 

M 

h> 

CI. 

m 

t-  M 

u 

(0  u 

1- 

UI 

z 

(O 

^-i 

u. 

o 

h- 

M   t- 

M  UJ 

>-   M 

u. 

> 

00 

o: 

>  < 

z 

U 

> 

•a 

M 

(/)   UJ 

K   > 

(A  U 

^ 

IT 

(£  -1 

u. 

UJ 

UJ 

o: 

V) 

M 

>   M 

< 

w 

</) 

«o 

3  o 

U 

O 

o. 

UJ 

CO 

u.  O 

8i 

UJ  q: 

z 

O  UJ 

z 

UJ 

z 

a 

a 

o  □. 

>  O 

o: 

Z  t- 

UJ 

M  UJ 

CL 

UJ 

z 

UJ 

o 

M  a: 

UJ 

11  X 

UJ 

V) 

<   M 

> 

q:  z 

_i 

to 

< 

z 

z  ^- 

1-  UJ 

O. 

1-  1- 

X 

K 

-1  V)  oc 

M 

gs 

•4 

o 

»- 

^ 

l-l 

o  «t 

•« 

M  u. 

> 

lA  < 

1- 

a: 

O        3 

1- 

O        UJ 

E 

•e 

z 

et 

o 

u. 

M  r 

Z 

M   M 

H 

UJ  o: 

o 

< 

UJ  Z  M 

iA 

t8 

UJ  cd 

< 

< 

UJ  V-   UJ 

o 

X   -J 

u  1- 

a 

UJ 

q: 

I 

o. 

a 

UI 

o 

<  X 

<->•- 

o 

_l 

M  z 

•a 

z  <  > 

O 

Z  o 

UI 

*  »- 

q: 

2 

z 

1 

u 

ad' 

M   (K 

-1 

a  M 

X 

M           4 

M 

UJ  Z 

f 

X 

O 

UJ 

u. 

< 

w 

_J 

M  o 

< 

a 

UJ 

ut 

1- 

a    -  X 

O 

U  UI 

lU  <  2 

1- 

X 

u 

-I 

Q^ 

_I 

u.  2 

tf> 

a  Q 

o 

v>  « 

> 

o 

O    <<    UI 

F  ^  « 

o 

•0 

1- 

UJ 

O 

H 

M 

M   < 

o 

»-<  2 

< 

1- 

M 

> 

>  > 

t-         Q 

o 

o. 

u 

_i 

o  2 

M 

Q 

o:  >- 

1- 

«c 

<« 

•«  < 

O  C3  UI 

a0 

<t  >• 

to 

a 

o 

•0 

UJ   U 

3 

X  E 

H 

UJ 

<  a: 

(J 

Z  M  Z 

X 

X   X 

UJ  M 

UJ   UJ 

u. 

z 

M 

z 

a  M 

u 

a  z 

UJ 

M 

a.  o 

UJ 

z 

-Sis 

UJ 

UJ   UJ 

>   M   U. 

<n  a  z 

o 

Z 

3 

o 

UJ 

K 

M  t- 

M 

Z   M 

^ 

U. 

t- 

Z  M 

ffi 

m  CD 

<   U.   M 

M 

a  a 

M 

q: 

UJ 

< 

H 

>- 

Ht 

X  < 

M 

2 

X   <  1- 

X   M   O 

z 

<   M 

c 

UJ 

< 

eo 

> 

X 

X 

o  X 

UJ 

-J  «a 

< 

UI 

U 

t-  (K 

Ji 

t-  X  ce 

(- 

f-  1- 

UJ   U   UJ 

UJ 

-1   ^ 

to 

to 

>- 

q: 

X 

1- 

1- 

\  a. 

a 

UJ 

< 

M 

-1 

UJ 

O  M 

o 

CO 

O  a.  UJ 

a: 

(£  a: 

CO   Ui   O. 

a 

(fi 

< 

UJ 

UJ 

03 

o: 

H 

o 

o 

X  r 

tf> 

Q.  < 

*-* 

< 

i: 

O. 

CO 

a. 

z  o 

ut 

UJ   UJ 

CL   to 

X 

O 
UJ 

r 

-1 

r  c  Q. 

r 

UJ 

r  X 

r  r 

r 

> 
r  -J 

•a 

UJ 

UJ  O 

z: 

UJ 

l-( 

r 

UI 

a 

UJ 

^ 

Z  V)  o. 
M  UJ  o 

Ss  Js  M  -I  3  z 

V  ^ 

fei5 

t- 

to 

i 

i/i 

CO  (0 

O  (0 

to 

to 

h- 

(0  in 

V) 

v> 

«» 

VI 

Z  -1 

i 

UJ 

M 

D 

< 

<  q: 

UJ 

<« 

< 

•< 

Z) 

UJ  O 

< 

i: 

< 

<  < 

UJ 

< 

*< 

o 

< 

< 

< 

<   U- 

Z 

M 

UJ 

S 

UJ 

u. 

-J 

J 

z 

J 

_J 

_j  ae  U- 

O         u. 

UJ 

(0 

M 

^ 

^  -f 

z 

O 

-1 

-1 

~i 

-1 

-I 

_l  o 

o 

a 

15  > 

UJ 

^ 

tH 

u. 

a. 

a  Q. 

a. 

CL 

a       o 

u. 

u.  u. 

?  ii;  ° 

o 

< 

Q. 

a  a 

UJ 

a 

o. 

CL 

a 

a 

a 

a. 

o 

M   Z 

-J 

UJ 

u 

O 

O 

o  o 

s 

O 

o 

°  5   - 

o 

O  O 

'  °  ,« 

-J 

O 

o  o 

1- 

M 

o 

o 

OOO 

o 

o  u 

o: 

M 

^ 

-I 

u 

UI 

UJ 

UJ  UJ 

UJ 

UJ 

ssie 

^^A 

U- 

Q. 

UI 

UJ  UI 

2 

b. 

UJ 

UJ 

ut 

UJ 

UJ 

UJ 

UJ  X 

< 

<   UJ 

a 

»-* 

a 

< 

2 

z  Z 

M 

Z 

z 

?  5  'J 

o 

o 

(J 

z 

Z  Z 

<«t 

M 

Z   _ 

z 

Z  Z  2 

z 

z  C5 

UJ 

(/I 

r 

Z  -J 

M 

o 

H 

(0 

»H 

z 

M  55 

w 

VW) 

C^  CO  to 

Ui 

Ui 

2 

cs 

O  O 

z 

C3 

UJ 

oocDocflcao-1 

^ 

o 

X 

a 

O 

X 

t-l 
o 

> 

q: 

r 

UJ 

§  s  s 

UJ 

§  S  S  5?  3 

< 
— 1 

<  < 

_1  -1 

<  <  < 

-J  _l  -1 

5 

M 

M   M 

M 

Q. 

M 

M 

M 

HI 

M 

M 

H  Q. 

<rt 

a 

UJ   1- 

CL 

^ 

UJ 

§ 

M 

M   M 

M 

M 

M  <  a. 
z  £  o 

a. 

Q.  O. 

Q.  Q.  Ol 

-1 

^  -1 

-1 

(0 

J 

^ 

— 1 

^ 

-J 

-1 

-1  o 

M 

z 

o 

X   -J 

T. 

UJ 

X 

2 

z  z 

X 

z 

z 

o 

o  o 

OOO 

< 

M 

< 

<  <t 

< 

§ 

< 

< 

*t 

< 

< 

< 

<    UJ 

1- 

> 

o 

fei 

> 

>- 

i 

h- 

at 

UJ 

ut  UJ 

1- 

UJ 

UJ 

ut   UJ   UI 

UJ 

UI  UJ 

UJ   UJ   UJ 

^- 

u 

M 

r 

r  r 

r 

r 

r 

r 

r 

H 

r 

z  z 

_j 

X 

-J 

n 

o 

-1 

CO 

CQ  IS 

o 

m 

ffi 

OQ  X  Z 

Z 

z  z 

■z.  z  z 

o: 

0^ 

(0 

a- 

<o 

o- 

-1 

LU 

(-4 

o 

rg 

CM 

HI 

CNJ 

M 

OJ 

a 

r-. 

(0  o^ 

o 

o 

r-l 

CM 

to 

>J 

UI 

ffv  O 

o 

iH 

CM   M 

,t 

UI 

•^ 

r^ 

CO 

O 

rH    CJ 

4f\ 

^ 

u> 

h~    CO  U) 

UI 

sO    f^ 

CO   O^    0- 

(J 

CO 

CO  CO 

<^ 

<r 

O' 

O^ 

a- 

O^ 

<r 

O'  o 

o 

o 

o  o 

O 

o 

o 

o 

o 

rH 

•H    (H 

r-l 

r-« 

Csl 

CJ  <M  W 

M 

M  M 

Kl   Kl   M 

M 

•H 

«H  .-1 

t-H 

<H 

•H 

r-4 

«H 

i-t 

(-( 

»H  <SJ 

tM 

<M 

fsj  <M 

CM 

CJ 

CJ 

CM 

CM 

CM 

<VJ    CJ 

N 

CSJ 

f\J 

(SI    CM    CsJ 

CJ 

CJ  CJ 

(M  CM   (M 

118 


\   r^  C3O000r--r-C300OO0OOO00C30000000  CJ  00000<-»000«~* 


* 

«     UJ 


_JCr  OOOOOODCOOOOOOOOO— tOOOOOOO«-400  o  oooooooooo 

< 

i: 


t—  ^  O0000ini/>00000000.-H0000000<-I00  <M         ooooo»-<ooo»-t 


U\  ^00.-HOO^O^OOOOOOOOU1000r-«OOiHMOO  CO  OONj-QOf-^OOOM 


t-Csl  r-iOO'HOrOr-I.HO«-tOOOOOeOO<-*<-ttHOOK>-OMrO  U>  00l-^0O«HMOO<f 

I-  f-l 


I 


*  I 

I 


ujKi        ooj"Uir-i<rrOforoo-*ocsj^j-o«0'-<0(MOO^roKir-.^        r^       oocJOor^rJt^KtNO 

_/Kl»-t  NIM  ■-•  i-<^  M»H  ^(SJfJ  CO  1-4    r-t    t-l  fTt 


si-  tf|    rH  .H    in    • 


Or^  Kl  CJ  C\JO  <-»  ^iJlfl  si"  tf|rH  «HtnNt<^<-*  Nl  M-«<SJr-4  sO 

H  CO  M  HI 


< 


« 

I 

«  IrH        cO(s^MK^olflO(^J(r^J■^^c^Jocs^^o^-^ooNO■o^-^ulc^J^Ol-^>J■       f*-       r^r^r^i-tcjii-f^-o^sj-iO 

)(C  UJOtsi  OJMCsl  %J'  <f(r  (SI  OCMCM  in  OJlA^  N1 

U.    r-l  r^    r^  Csl  M  r^ 

to  ^ 

ujo^       oo>j'UiiHr-4r*i>*K\»-tvoo(M^ocsiiHr^Hioo'-cinr-o<y'       -i"       oomoor>-mr^K»t^ 

<_J<rr-<  <rCO  •-*  tH(0  MrH  ^OCsJM  ff^  rH»Ht-«  r^ 

<   CO  sXt   <A  •-< 

I-      i: 
o 

H   O  ^4-  -J-  fsJ  (M 


_  o  o  o  o 

< 

»-  {/>  CO  tf)  o 

UJ  o:  (£  q:  o: 

£   LU   Ui   UJ   lU 

o  o  a  o 
(£  a:  a:  a:  a: 

o  o  o  o  t 
VI  to  t/i  CO  b 

J-   M   M   M   M   Q 

O  a  o  a  a  o 


8^^ 


o 

8 


r 

CO  Hi 

V)  <  z 

<   IH  < 

M  r 

I  Z  UJ  u 

:  lu  r  M 

:  z  <  t- 


3 

O 


g  § 

L)  I/)  O 

-I  _l 

u  -I  <a 

M  UJ 

O  o  »o 

X  a  a 

o:  o  o 

a:  5  o 

o  -1  -I 

I  i:  CD  m 


1- 

o 

< 

> 

M 

M 

(J 

X 

UJ 

u. 

a: 

> 

-1 

H 

<J 

UJ 

1- 

o 

u. 
O 

O  >- 

!^i 

> 

M 

UJ 

a. 

b. 
UJ 

q: 

UJ 

I 

<n 

C3 

i: 

UJ 

UJ 

2 

r 

n 

O 

I 

X 

UJ 

U) 

z 

UJ 

M 

X 

UJ 

z 

1- 

(0 

UJ 

M 

M 

<J 

UI 

Z 

3 

r 

o 

u. 

< 

(/) 

i 

U 

M 

> 

X 

•<« 

o 

O 

UJ 

< 

M 

U. 

ac 

O 

M 

«0 

M 

Ui 

o  u. 

UI 

< 

o 

u 

z 

l- 

(0 

M 

CO 

u. 

UJ 

a 

1- 

UJ 

M 

<,< 

< 

UJ 

a 

M 

1 

O 

M 

a: 

1- 

J 

a 

W) 

a 

a 

QC 

O 

M 

(0 

a: 

3 

Z3 

< 

o: 

8 

z 

UJ 

UJ 

g 

< 

UJ 

a. 

UJ 

UJ 

o 

X 

a: 

-J 

X 

«< 

a: 

l/l 

X 

> 

-J 

q: 

1- 

UI 

u 

a. 

1- 

o 

D 

M 

fc 

Hi 

01  M 

O  X 

< 

< 

O  <J 

a. 

a 

o 

CO  (SI         PJ  fsl  csj  csi 

•   El  I  <  I 

ip       o       oocsl^t^ooor^^nlnoo■-^fOO^oolH(sl^l^,J■ln■^^^(0<^ 
12       ,}■       .j-.j.j'^xj-minmininso^NO^Nor^t^r^f^r^r^r^r^r-.rwf^ 

I  CM  CSj<S/C«J(SI(SJCs|(Sl(SICJCSICS/<\l<SltSI<SJ<Sl<SI(SICSI(M<SI(SICSJ<SJ(SjCSI 


O  OrHtSIKlsJ-m^f^tO"^ 

CO  COCOCOCOCOCOCOCOCOCO 

(SI  OJCsI(SJ(Slf>J»J(SJ(SICJ(SJ 


119 


* 
« 
« 
* 

« 

* 

«   X 
* 

*  1- 
* 

»   O 

« 

* 

« 
« 
« 

« 
« 
* 
« 
* 
« 
» 
* 

*  ^ 
« 

«  u 
« 

»  1 
* 

»  -I 
« 

«    CO 

« 

« 
* 

« 
« 
« 


UJ>OKlKlOOrOOOK>0  OOOOOOOOOO  K>  •-«  OOOr-fOOJ  OrHfHOOOOOO  ooooooo 

u. 

UJ 

_ir-<00000000»H  OrHOOOOOOOO  1^  rS  OOi-HOOsO  OOcgCvJOCvJOOO  OOOOOOO 

< 

i: 

o 

K'^rOf'^oofOOOtOf-i        OrHOOOOOOOO        o        cj       ooi-*t-io<o        Ot-HK»cMOtsjooo        ooooooo 


fs.<0(0OOiHOOfHt^  OU>iHr-tOOOOi-ii-l         o  <J-         OOC\JfH*H<0  0-X>csl00000-J-  ^OOOr-«MO 


»-^fOKioor^oor^eo       ocMf-iutoooo^*-)       ki       ^       oocM»H»-ir^       oc^vooo(moo<o       Mooor-«Kit-H 


lUm'COCO  CO  I^Ul  *H  OCJ  rH  >^  CO^OfMvO  WvJ"  ^ 


— Joui>}'  CO  r^Ld  o*        i-i  K>  cj  r^  a^flO'H-fi  (r»-*  \j- 

OM>J-<Sl  iHsOiH  lil«-4  O  CNJ  >^M»Hi-t  M  rH  rH  (OU^Kt  CM  iH  ^  r-(rHi-(0^»H 


i;a5cOKiotnof^rrtOK»       r^^r^r^cjoiritoi^f^       o       eg       i-4»-ix£tc\icsi.T       osor^o>j-MMi-(ro       MOi^f^or-*ir»         I 

UJ-^O^Cr  O  (TyO  CSj  OCS)  ^^»H  Ul  O^vOCSI^  CJ.J-  t-flfl  I 


iu<0KtcMUlN09^>0iHcg<sj  r-^o^^Jcgc^l^aJ^^^J■'*  r-(  CO        f-lUl^-4r^oo        Mcg<slcoc>jOKloco        O'^uic^'-'l^co 

<JCSJ>OUl                    a>                    COf^  O^CSI                    M  -J-                                                                     <J^                    OC^i-tf^                    O^CNJ                                    s* 

■«XUlrHr-lrHi-l»-l  ■«  ^eg»H 

I-      i: 

H^'-<i/lin»H(rrOvtcsiui  CMKlKlff>.*i-tKio*-«*H  »h  o        csisOl^rviCNi>j        MCOC^co^Kl^^rHr^        M^cg>j-I^C0K1 

\-          O   O^   ^   ^          rHCOrH           r-M  CM           CJ                  >3-M»Hr-t  0)  Cg                                               sj"                  <^lnKl          Kt                  CvJ           -O          r^l-^^O^r-^ 

KUlUlUl^-ArVlfH  fH  in                                                                     CM^M»-<Cvi 


I 


O 


z 
o 
u 


u 

> 
o 

I  a. 


X  o 

\-  in 
<  •-< 

UJ  o 


UJ   UJ 

(0  r 

<     • 
o  > 


o  u 
►-  z 

M  < 

a  u 

Z  a: 

O  O 

I  U  VI 

UJ  UJ 

U  -I  (/I 

t-t  M  O 

I-  z  X 

O  UJ  u 

X  </I  > 

<J   UJ  Vl 

>  o;  Q. 

V)  a. 

a.  u 

•«  M 

(J  -I 

h-l  UJ  O 

Z  -I  X 

<  M  O 

(9  Z  O 

K  UJ  -I 

O  V)  < 


in 

Z 

o 


u 

>• 
<n 

a.  in 

UJ 

u  in 

M  o 

z  X 

<  o 

o  >• 

ec  in 

o  a. 

a:  a: 

UJ  Ul 

X  I 


o:  in 

O  UJ 

l-I  o 

o  X 

o 

0  >- 

M  tf) 

Z  Q. 
UJ 

a;  UJ 

1  > 

Q.  M 

O  1- 

N  O 


a 
z 


a  in 

oc  K 
mow 
ui  in  o 

V?  M  CE 

o  o  o 
X  in 
<j  >  M 

>-  f-  Q 

in  M 

a.  -1  L>  in 

<  H  K 

O  Z  h-  UJ 

l-I  O  O  Q 

Z  (/I  X  ct 

<  a:  u  o 
IS  Ul  ■>-  in 
o:  a.  in  i-i 

i  .s° 

O  (0  o  u 

Z  UJ  Z  IH 

in      I- 

Ce  O  IE  o 

UJ  q:  UJ  o: 

X  D  X  3 

K  UJ  h-  UJ 

O  Z  O  Z 


E 
O 


z 
< 
o 
a: 
o 


Z  UJ 
UJ  o 

a.  Z 

UJ  UJ 

a  a. 

UJ 

Bo  < 
Z  I 

ex:  o  I 
Q  z  I 


UJ 

I  r 

I  o 

I  a: 

:  o  V) 

I  z  <n 

>  UJ 

.  in  a: 

I  I- 

a:  in 
I  o 

o 

tf)  y- 
r 

o  z 

I-  o 

Q.  M 

i:  I- 
>-  <j 
</)  < 

UJ 

-I  a: 

M   UJ 


O 

VI  a: 

MO        <i 

0  UJ         I- 

Z         Ul 

_i  a: 
<  ae. 

H  UJ  Z  -I 

Z  O  O  < 

UJ  a:  >H  H 

r  o  I-  z 

tf)   <   UJ 

1  l-I  a  i: 
u  o  (£ 

>-       <  a 

(0  UJ  ^  UJ 

a  >  Ul  l-I 

z  H  a:  u. 

o  in  M 

z  M  -J  o 

UJ  <  UJ 

u  a:  I-  Q. 
UJ  Q.  z  tn 

Q.  UJ  UJ  z 

M  o  z  5 


•  i: 
a  u 
u  z 


iH  <r  c^ 

Kl  CM  cj 

I  I  I 

OOO*H>^U1U1^0C0O 
CMC\JCMCvlC\ICsJCNJCMCMKl 


OKi^uir^eoOrHr^O' 

OOOOOOiHrHfHr-l 
KIMMKIKIKIKIKIKIM 


in 


o 

10  < 

<  o 

UJ  a: 

10  o 


<o 

M  ^ 

a  z  >-i 

Ui  Z 

>  (-  lU 

e  (0  z 

o  > 

t-  10  -I 


vi  a. 

D  UJ 

<  o 

u  z 

UJ 

o 
UJ  «a 

M 

u.  (0 

M  IH 

I  O  I- 

I  UJ  M 

■  a.  -I 

I  (O  UJ 

BS 

u_     •• 
O  VI 

M 
V)  1- 


:  V)  HI  I 
:  b  q:  I 


i  q: 

I  <  O  UJ 

I  -I  >  I- 
:  u.  a:  u 
I  Z  UJ  < 

I   M   Z   CO 


z  o 

UJ  z 
Z  UJ 


O  VI 

O  Ul 

>  VI 

VJ  o.  < 

V)  UJ 

UJ  q:  V} 
o  o  M 

CQ  O 

<  VI 

VI  lU 
-I  UJ  > 

<  O  1-1 
Z  03  t- 

>H   <    < 

a.       a: 

V)  -I  UJ 

<  <  z 

K  IH   UJ 

t  Z  O 
Z  <  UJ 
IH  a:  a 

u 
«  <  Q  Z 

a:  Z  UJ 
-I  I-  <  ►- 

<  Z  V7 
IH  M  >-  > 
Z       a:  VI 

<  u.  < 

a:  u.  t-  <0 

o  UJ  M  3 

<  a  o 

a:  UJ  UJ  > 

t  1-  t  a: 

Z  <  UJ  UJ 

M  -I  X  z 


-I  V) 
<»  Z 
3  O 


V)  IT 

Z  UJ 

o  z 

M  UJ  I 

I-  o 

<   UJ 

a:  a 


> 

o 

z 

z 

ID 


o 

UJ  u 

VI 

<  -I 


C9  a. 

UJ  CQ 
O  UJ 

a. 


CQ  a: 
UJ  tu 
a:  X 


v>  VI  < 

M   <   I 
O  UJ  I 

UJ         V) 

V)  -J  IH  . 

<t  <  O 

UJ  O 

VJ  M  q: 

M   Z   < 

°2d 

VI  >-  UJ 

.  a.  (Q 
Z  <  UJ 
o  a:  a: 

V5  H,UJ 

z  5?o 

M   UJ   O   I 

^        Z  I 


UJ   O 

o 

V) 
Z  UJ 
q:  V) 
O  < 

X  UJ 
V) 

a.  M 
o  o 


z  S 

UJ  O 

I-  > 

in  ce. 

>  Ul 

(0  z 

:  o  a: 

UJ  UJ 

z  o 


r  (- 
o 

z  u. 

o  o 

^v, 
•«  o: 


VI 
>-  UJ 
CO  z 
-J  o 
<  a 
CL  o 

z 


V7 
O 


Z  1- 

<  o 


u.  o         -J 

o  q:       u 
o        V)  < 

V)  V)  M 

a:  M      UJ  o 

UJ  a       -J  UJ 
o      r 

o:  o:  UJ 

O  Ul  I- 

V5  X  V) 

M  H  > 

o  O  CO 

<r 


:  a  -I  ! 
r  M  Q.  . 

I-   M   • 

_l  Z  I 

3  UJ  : 

Z  X  I 


a.  \- 

UJ  > 

o  -J 
< 

UJ  a: 

-I  <  > 

M  Q.  CO 


V) 

O 

> 

ee. 


o 
Z  CE 
w  o 

<  V) 

a;  M 
03  o 

u-  a 
o  UJ 

IH 

in  u. 
Z  w 
o  u 

M  UJ 

t-  a. 

M  </) 

o  z 

Z  3 
O 
(J  oa 

I  a:  (E 

I  UJ  UJ 

I  X  X 

H  t- 

I  O  O 


O  CM  Nl  >J'  ^  O 
CM  CnI  CM  CJ  fsl  M 
M  to  rO  M  Kl  lO 


OfHCMfOvJ-Ul-^I^O 
KlKlHlMKlKlKlMsT 
MNIKIKIMKIMIOKI 


O  eg  Kl  ^t  Ul  CO  O^ 
>J-  •*  'J'  >3"  ^  -J"  >i" 
M  K»  Kl  K»  f*l  Kl  M 


120 


O  OOOOOOOOO  OOOOOOOOOr^-KlCMCsJO-cr^OOOCT'OOOOCOOOOO"— ICMOtOr'l^ 


O  OOOOOOOOO  .-^OOOOOOOO>X)(^JC^J•-l•-^C^,£lOOO^^OOOO<0OOOOr-«^J■O^-(^i^J■ 


^J■  00^3■000000  CJOOOOOOOOK\vtOO^O.JCOOOO^-*OvDO.J-OOCMOOOOC>Jlfllfl 


sT        oo-TOOoooo        c*oO(-«t-«oooofOh-otoror^-^ooo»-t>j-(0-ooaJoocjcj,j-^r-i>j-M»H 


in  »-*0'd"-J-Ul'HC\J^r-4 


<OW<Muimc\iOKiiotoo<M<rr*.^csir^rocgr^o^oi^csj^t»-*ocNjsj<rmK»c>or-t 


ifl        oK^rjfMiniviooo        <T-oor-(rooocMNO«-<NC)Mroo^ifl<MMJ)cO'ONivt<T^or^o<rcsjmeouiO(0'0<f 
^J■  ^sI  <H  (\i  Ki«H(H  f-HsOoroCtH  i/)(omcsio  ^o<Hr-4-m 

CO  ^    CsJ  C\J  Csl 


r^c*jfsJsOco<MOUir-4<T*^oLn<M'«vo>j"0<y^OKi'MNj"-o(Mi-Hf-«(r.j-o^r^OKtr>->oui 

rH  O^,^  CJ  tsJOOO'4>C^CJ.OCJ>-^  (SJOLD-OCO  O^  ■-<  COOesiKNOO 

o  a-  J-  in  in 


-  Lo      IT)  m  iH 


0^  f-<O(0'JUlr-t<Si^< 


ocjcainmcsioK»mcoK^oN'iHf^r».MOjcginoK»<>i'0'Ho-j"N}"ON.M<^<oo 

O  sDK\  w-t  f-*O'^r^rs.rH>fC0  .-IMflOfM'O  <r  ^  MOi-tM-d"'.* 

>0  ,i-rH»H  0«H  COrHiH  O  MfMO^OOl 


m        OMCM6JinfOooo        <ooocsJ«*oocjsor^iHmeor^rv>OK%--oco>i-«-icsio^ooo<y^<M^-MOi-4r-Nom 

vj-  CsJ  tH  r-l  K^rHi-H  K\r^r^K)r^>^(0  .J-C^.O(\J<sJ  h-CSI^O>OCSI 

cj  cj       *H  r^  o  •«  >± 

O^  "  nJ-   CM  CM  CM 


rH   M  f^    m    'O 


i-<mO'«0>J"<MrHi 


(OfMCMr^o^cMouii-iinfl)(J^«Ooa3rooo^o-a*ocM<sjcM^rHO^sO»HMr^^^sj'm 

i-i  9^    yt  CM  CM>i-»HCOOtOWl^fH  CMl^F-^cOO'  r-i  r-*  ^OCMfslsJ-i-t-* 

CO  vOCJCMiHI^Cvi  .^cg.-*  to  inU\^-*«H 

o  C'^in  UT  i~i  •-*  r-* 


o 


< 


a 
Z 


O 

> 


o 
> 


z  uj  : 

o  X  : 

Z  a.  I 

O  M  • 

r  a:  i 


M   M   X 
-I   -I  I- 

< 

a  a:  Q. 

UJ  UJ  o 
Q.  z  M 

a.  O  a 
3  -I 


UJ  Z 
10  < 

<  o 
UJ  o: 
</)  o 


u 

w  V) 

X  o: 

O  UJ 

I-  o 


I  •«  o 

;  u.      in  v>  "  >-  n 

a:  a 
o 


MO  MM 


q:  ui 

O  1- 

M  1/1 

M  >- 


■  I-  > 
M  M  Q£ 

q:  i£  < 
3  3  ►- 
UJ  UJ  M 

§z  a 
O  UJ 

z  z  a 
O  O  UJ 

r  i:  X 


UJ  CO  < 

M    Ui    M 

X  u  a 

(-  O  UJ 

<  a:  i: 

a  o. 

0  in  <A 
^  o  M  z 
£  o  1-  5 

M   M   M 

q:  I-  I-  t- 

UJ   </)   O   M 

1  <        o 

I-  r  Q  z 
O        UJ  o 
O  M  u 
"0  z  u. 

<   M   O 
VI  O  UJ 

UI  a:  UJ  ^ 
M  <  a.  < 

X  UI  (0  -J 

a.       z  UI 
o  UJ  3  a: 
q:  X 
!-»-•»« 

>  U.  UJ  10 
Q  O  >  M 


<  <  o:  to  I—  M 
£  q:  <  UJ  <  o 
i:  D  -I  (O  a:  M 

<  UI  3  <  3  o 
_i  z  u  UJ  a.  K 
u.  o  CO  to  Q.  (0 

z  >  2  •-'  3  ■^ 

M  i:  r  o  CO  z 


-  X. 
a  3 
u  z 


UI 


^iflsor^coff^ocsiro 
uiuiiouiuiincotoco 

rOMMKlfOMKlMM 


O  UI 

>  CO 

z  ■<« 

\-  M 

q:  a 

<  UI 

UI  1-  > 


o  o 

M 

V>  H 

UJ   < 

(0  Z 
<  3 
UI  UJ 
</)   X 

M  a: 
a 

UJ 

m5 


z  u  < 
M  q: 

o:  t-  H 

Ul   <   M 

>  z  z 

UI  D 
U.  UI  u. 

I  O 

u  tr 
M       to 
I-  U  UI 
<  M  V) 

5i3 

UJ   OC   (0 

X   X   M 

a:  u  o 


.0? 
Ui  u 
>  D 


U  -I  UJ 
M  <  t/> 
►-   M   «« 

o;  a  Ui 
o  a:  to 

Ui  <  <  M 

>  u  Q 
-I  o  o 

<  z  Q  I- 

>  <  Z  K 

UJ  < 
U  -I         Ui 

M  <  q:  X 
K  a:  Ui 
a:  H  X  o 

o  M  J-  M 

<  z  o  t- 

u.  u.  u.  z 

O  O  O  3 

UlI 

</)  CO  </)  X 
UJ  Ui  Ui  a: 
CO  <o  CO 

<  <  «»  o: 

ui  UJ  UI  Ui 

CO  (O  (0  I  _ 

M  M  M  K  >- 


Ui  Ui   ^ 

CO  </)  < 

<  <  z 

UI  UJ  UI 

Z  to  </l  o:  UI 

O  M  M         to 

UI  M  a  a  •«  < 

</1  W  Ui 

<  2  t-  -1  H  <0 

UJ  UJ  q;  <  q;  M 

</)  1-  <  Z  <  O 

M  q:  UJ  ui  Ui 

o  UI  X  a:  X  t- 


O 
S^z 

t-  IE  O 
O  O  M 

oi  u.  y- 

<  o 
u.  UI  ex: 

Z  t  < 
M  b  U. 

o  z 

-I    •«    M 

<  m       (0 

M  5  -I  M 

o  CO  <  a: 

K         MO 


I  -i  <0  M  CO       I 
:  <  z  z  z  o  : 

I  M  Ui  Ui  Ui  M  : 


o:  a: 

UJ  UJ 
Q.  Q. 

>-  > 


o:  ill 


;  £  z 


U)  o^        c 


OOOOXuiXXXM 

u> 

o 


UJ  < 

I- 

D  X  O  IB 

O  H  -1  Z 

<  o  o  -a 


X  z 
o 

tj  M  Ui 

M  »-  (/> 

Z  <  Ui  < 

lU  -I  (/)  UI 

X  3  <  CO 

U  CJ  Ui  M 

CO  Ct  </)  C3 

M  M  M 

O  O  I-   I 

o  oc  : 

M  >-  h-  < 

z  a:  a  UI 
o  ««  «<  X 

(E    Z   Ui 

X  O  X  > 

CJ  z  q: 

-1  >  < 

u.  3  a:  z 

o  a.  <  Q 

a:       -JO. 
o  CO  3 
u_  UI  a^u 
to       M 
a:  <t  UI  Z 

Ui  Ui  M  o 

X  CO  3  q: 

I-  M  o  X 

o  o  <  o 


Z 

o 


>  to 

<   Ui 

~  to 


3  t-         ! 

a.  <£ 
<  to  1 


Si 

M  M 

o  o 
a  a: 
<  <i 

ti8 


O    X   I-   UI   M  O   O 


in  u.  a 

UI  o  o: 

in  < 

t  in  u 

Ui  z  M 

<n  a:  o: 

M  O   Ui 

o  u.  a. 

a:  a:  UI 

UJ  UJ  H 

X  X  3 

1-  H  o 

o  o  < 


M  t   I 
Q  3  I 


u  a 
<  a 

^8 


to  CO  > 

Ui  Ui  X 

<n  CO  M 

<   <  < 

UI  UI  Q. 

CO  CO  O 


Ui  UJ  o:  IK  M 

M  H  UJ  Ui  o 

3  3X10: 

O  O  t-  I-  < 

■<  <  O  O  CJ 


to  (0  t- 

o:  <  a. 

Ui  M  >H 

or  a: 

a:  X  u 

Q  I-  in 

<o  >-  ui 

M  X  UI  a 

o  ce  o: 

CO  3  o 

Z  >  -I  Ui 

O  a  M  z 

M  <   M 

I-  o  u.  u. 

o  <  Ui 

3  M  I-   O 

a  a  (£   I 

z  q:  <  -1 

O  <  Ui  -I 

O  CJ  X  M 


•t  tA        rf\  -^  •t  'T  -t 

II  I  I  I  I  «   ^  ^  «, 

OOMrfl<tUl,0(--<OMMCMrO.*OOMCMM>J^Ulin.or--OOM<MMJ;U1-Or-» 
0^ff-<^(^0-0^a^0^OOOOOOMMl-IMMl-^r^MMMCSIf^lCJCJf^l<Sl^^lC^if^<^l 


121 


r^^Nj-.-«OOOKlOKl^^  t-iOOOOOOOf-H  OOOOOOi-l  .'-H000000^3■OOOO^J■00 


«    UJ  —J 


vD<SICs(<S(Oi-<0--OOrO*\t  t-<«-<0000000  OOOOOOO  ^3■OOOOOOr^O*-^0.-^^3■r-^0  O 


*  J-      t- 

*  o 

«    O         I- 


♦ 
« 
« 
« 
« 
«  r 

*  UJ 

an  u- 

* 

*  U         UJ 

*  -» 

«    <  -X 

*  t: 

*  -1 

*  I- 

«  ifi        o 


LfitototMOKir-iorotno       f-tino^oooo-^       c\io<-tO'-t(MO       r^csjoo<sj*-i»-Hi 


OCJf-lfH»-<<MlflCJr-*.-4  lO 


t-iinuiroroococNj-o^Minm 

(O  Kl    K»    ^    rH    CJ    in 

-o  in        ro 


<M>i-inin'-«»^       inocsiM       cjo       t^       .Hr-i       in 


«-4>i'MUto*       <\ir-«oo.-«t\icjOi-iinoinco«Ho       co 


rHr^uiN.^KimNOocj<M       coo»H^^a'eOi-'<o       KtKi-*inr^'-*M       (sicg.-«Ln-i)ininoo^'^^'-«'-t««m       in 

K>  «-<  f(  *a  eg  cj         (SI 


hncouivOr-ir^       M<r-csJ<r        moo        Mi-t        i-i        r^  Mph       r-^ 

«-(CsJrH»H*H<Mincjr-lf)  ^ 


r-«inmMfOKito^<or^'-<in<^       co 
CM        K>  ^l-l  vO  m  N  CO 


o 
u 


«  <       -1 


<0>*-OU1r-*l^            r^r-tKtsJ-            MO            f*-            i-lfH            -C                                                     <st   r-i            ^                                                      f^  t^    ^    fA    iTl  t-*    \n 

pH                                                                                                                                                                                                                                                   cm                                                     fH  .-(  .-I 

CO  '-t    -^  l/l 

<M  C\l  CSJ 


01 


>- 

o 
»- 
< 
-I 
3 

u 

Of 


v-  VI  2 

<  UJ  2 

UJ  V)  M 

o  >»  K- 

uj  z 

u-  </)  o 

o  t-l  (J 

o  — 

UJ 

<  tH 
O   > 


<   «< 

UJ  X 

M  q: 


<  X 

_j 

Z)  D 

!5S 

>   X 

O  (J 

q:  < 

UJ  < 

q:  00 

UJ  z> 
u  v) 


UJ  q: 

U  UJ 

<  I- 
X  a: 
a:  < 

g;i 

UI  K 

X  at 

UJ 

-I  o:  V) 

<  UJ   UJ 
MOW 

z  UI  a:  < 

<  a:  UJ  H 
a:  a.  I-  c 

UJ  u  q:  UJ 

cs  4  u.  <  X 

4  K  O  U 

X  t  -■  "> 

q:  r  M  <  M 
or  M  M  o: 


UJ  UJ  z  a:  q: 

X  IH  UJ  UJ  A 
U.   K-   U   UJ 

-1  M  v)       q: 
<  O       u.  ut 

(K  UI  M   O  U 

CD  a. 

UJ   D   M   M   Ml 

a  -I  -I  ;.L 

I-  X  u  o  < 

z  »-  (J  u  a 

M  o  o  o  H 


a  3 
u  z 


bO  UJ 

iH  d 

O  <  UJ 

UJ  (0 
a:  to  <  o 

<  M  UJ  z 
-I  o  CO  4 

3  M 

(J  q:  o    * 

VI  4         <A 

4  -I  a:  UJ 

>  3   4  -I 

0  U  -I  o 
q:  «  3  M 
m  4  o  o: 

UJ  >  C/1  UJ 
Ct  O   4  H 

uj  q:  >  o: 
o  <a  o  4 

UJ  (T 

o  ir  01    - 

UJ  UJ  UJ  vi 

z  u  q:  UJ 

W  UJ   M 

u.  o  u  o; 

UJ  UJ  UJ 

O  Z  U.  )- 

1  tl  O  <£ 
_J  U_  4 
-1  UJ   V) 
M  O   M  U-   CO 

I     U   O   UJ 
H>   -1   UJ  M 

3  -I  u.  (0  a 

CD   M  U.   UJ   4 

I  ux  iA  -i 

f  UJ  «0         4  -J 

t-  UJ   UJ   M 

3  X  t-  M  a 

O  >-  4  M  4 

4  O  -I  O  U 

CO 

J- 


to 
J- 


OO«HCMr0<^l/)^0N-C0O 
KlMMKIMrOtOMMM-J- 
^^••i■.»■*^i•J■^J■.»^t-^•* 


■H  CM  Ki  *t  -J>  CO  O- 
UI  lA  til  UI  i/t  UI  in 
>J   st   <»■  J-  *   -J   -3- 


oo*uivoo<DoorH(MUlsor^o 
so.o^>«>cr^r^<0<p(D<OcocDCOcr 

'3■^±^J■'*^J■^t^'*^T^t■^t^3■^T»J■'J■ 


122 


OCvJCSJO-D*J  00>TOfOO«-*000'-'0*-HO  ^"0  00<-*  OOOi-HOOOOOOOOOOOO'-HO 


OCsJ»-tOr-fO    0OK>0«^O00O«-tM000    o-o    ooo    oooooooooooooooooo 


*  o 

*  O         1- 


0«3■K^0M^~  O0r^0r^OiH0O'-*,3-0i-»0  KIO  00»-<  O00rHOO0000000000«-<0 


*  -» 
«  •<       << 

*  i: 


OM^OO^-*  OO^Oi-HOr-lrHr-«OsJ-Os1'0  t^O  OOfSI  rHOOO«-HOOOO    O    O    Csl    O    >-«•-*    O    If)    <H 


Or-«lflO^Kl  0«-«CMOr-tO<-<OOON|-0-00  c\)0  00<M  ^Or-tOOOOOOOOOOOOOcgO 


O^J-fHOOIT  O'Ha5O<SJOCJ'-«'-«OC0OOO  (TO  OO-J-  (\(Oi-<0»H0O0OOOCsJ0rHi-«0r^t-* 


I'" 

»  t- 

«  UJ 

:4c    »H         —1 

*  < 


r-t  O 


<       -I 
I-      r 

o 

I- 

K         O 


^  C    CJ  M  CM  rH  O 


> 


o 


UJ 


5" 

M  q: 

I-  (U 
(J  Z  V) 

^  •-  b 

a:  O  Z 

I-  ui 

lA  a  a 

IS  z  < 

o  < 


V) 
M  K 


a  3 
u  z 


I  <n  lU 

X 

Wl  >  (0  s 

M   <   UJ   Z 

10  3:  </7  a 

I-  UJ  2 
<  M  Z 

^ 

UJ    <    M 

o 

<  a  o  UJ 

O  UI  t 

q: 

1-  M  M  1-  to 

u  <  Z  X  M 
UJ       O  UJ  (0 

tf)  z 

03  < 

U.   M  O 

r 

O  a  u 

U  UJ 

MOO        o 

M  Vl 

< 

X  M  g  o  1- 

UJ      • 

Ei 

r 

X 

^gS-iS 

D  M 

tr  a. 

1- 

o  a:  Lu  UJ  cQ 

<   M 

X  r 

V) 

o:  X  z  D  to 

o  > 

U  UI 

t 

m  u  a  o  < 

<  IT  (0  to 
H  <  <  < 

z;  -f  UJ  UI 

<  O  O  M 
-J  UJ   M   M 

u.  >  a  a 

Z  -J 

M  <  a:  o: 

h-  UI  UJ 

</l  X  X  I 

o  f-  H  I- 

a  o  o  o 


r-l    CM    M    ^J■    -*    O 

c*  O^  C^  O^  O^  o 

*  j^  J-  -±  -1-  m 


I 

r^C^J^^(OOO^^CSI^O^^lflvOCOC^ 
0000»HrHrH»HrH»H<-lfHi-4rH 

uiinuiuiu)utini/)uiinuiuiuiui 


r  -I 

UJ  u 
►- 

10  > 

>-  a: 

(/]  < 

> 

UJ  M 

>  -I 

l-l  < 

t-  to 
to 

UJ  * 


3 

z 
o 


o 

</)  z 

z  < 
o 

to   M  • 

O  t/1  X 

Z  UJ  o 

<  -I  <t 

-J  r 

u  -I  o 

o  i- 

>  X  (/) 
a:  UJ 

< 

>  to  to 

M  lU  3 
-ISO 

<  to  < 

V)  to  X 

M  a. 

UJ  I-  o 

X  to 

I-   I-  UJ 


to 
ts 


<  o 

r 

o  •« 

►- 

to  X 
o 

u.  < 

o  r 
I  o 
I  Z  1- 

o  </) 


Z  t-  u.        <rt  < 


X  > 

M  I- 

a  a  y^ 

uj  Z  > 

M  lu  < 

u_  a  o 

M  a. 

-I  <  -I 


o  q: 
O 
v\ 

UJ  u. 

to  O 

< 

UJ  CO  I/I  to  -I  to  z: 

(/>  UJ  z         -       — 

M  to  < 

o  <  -» 


o 
(/I      I 


U-  O   -i  UJ  "O 


•  to  o 
X  M  z 

M   O   < 

o*  tr 

1^  CM 
UI  UI 

I 
o  o 

CM  CM 

* 


(/)  o:  to  z 

<  o  <  tu 

UJ  UJ  o 

10  to  to  o 

M  M  M   3 

a  a  o  o 


o 

3 

to 

UJ  O 

to  M 

<  o: 

UJ  K 

to  to 

M  «< 

a  u> 


3  "->  . 

-I  to 

-I  3  l-l 

t  I- 

Z  O  M 

UJ  M  q: 

o  (-  I- 

o  a  (/I 

3  UJ  «< 

O  Q.  U 


,Z°  I 

I  3  to  I 

f  u.  q:  < 

I          UJ  I 

u.  a  00  < 

o  (»:  M  : 

o  I-  I 

to  to  w  I 

q:  M  o  I 

>uj  a  M  ■ 
a       a 

o:  a:  z  I 

O  UJ  UJ  I 

to  X  a  : 

M  t-  O-  I 

Q  O  <  ■ 


r^  H)  o 

CM   CM   M 
UI  U)  UI 


O  r-t 
hO  to 
UI  U) 


CM  M  U) 

r«^  fO  M 

UI  UI  UI 


-J- 
UI 

I 

vO  f^  o 
M  M  sT 
UI  U\  UI 


3  U.  Z 
(SOU 

z      i: 

3  (0  O 
-  UJ  o 

to  (0  m 
w  <  < 

1-  UJ 
M   V)   U. 

O  l-l  o 

M   O 

a      < 

Z  CE  M 

UI  UJ  Z 

a.  X  a: 

a.  H-  UI 

<  o  X 

m 


z  <  ct: 
UJ  (9  o 
a:  z 
ta  o  < 
z  N  ts 
«  r 

ti  CE 

x5° 

V-  m 

M 
I   t- 

o 

W   I- 
>  <0 

4  m 
o  o 

-I  z 

< 

z  >  ?-  I 

M   J-   P   I 
i;  M  M  M 

3  >  >  ec 


►-  (/) 
o  w 
3  1- 
q:  m 

I 1 

to  o 
<a  o 
o 

a 
o  z 
\  < 

X 

to 


> 

a>  o 

<  < 

M  a 

Z  U.  IS 

q:  o  ■>» 

UI 

X  <  < 

M  M 

-I  z  r 

<  OL  a: 

Z  UI  UI 

l-l  X  X 

3 

tS  X  X 

z  I-  1- 

M  o  o 


>  tc  </) 

<  UJ   M 

a  UJ  ft: 

CD  LLI 

<Ulg 

<  M  UJ 

n  1- 
z  o  -J 
q:  UJ  < 

UI  u.  Z 

X  z  5 

M   H 

X  r  ts 

I-  O  UJ 

o  z  o: 


<o 

UI 
UI 

I 

Or-CMOOrH<MtOUlUJ 

j-j-j-uiuiuiuiujuiu; 
Siuiuiinuiuiuiuiuiui 


123 


« 

« 

«  a: 


UJ 


4;  uj        -I 

*  <. 

*  X  r; 
« 

*  1-  t- 
«  o 

*  o  h- 
* 

* 
* 

* 

* 
« 
* 
* 

*  z 


0»HOfO  *-(0000«-40«-*<r'OK\OCJOOp-*t-4^H«-l  •^^-O0»-^0C^i<MCJ0O>3■000l-^00K1000 

OOOtM  .-iOOOOOO^r^OK\0(MOt-100i-IO  r^^J3000000J>00«-«000^000000 


0»HOU^  CNJOOOOi-tOCU.£pO%OO^Ot-*.-lr-tCJi-1  a)K100r-«0CsJC\ia300U1000(\J00M00O 


O     ^J■     O     st  f-t     I 


*  ^ 

* 

«  o 
« 

*  t 
* 

*  -I 
« 

«   03 

« 
« 
* 
* 

* 
« 
* 
« 


»-«    C*    <SJ    vO  i-l    < 


i-(CvJi-l  v^fH  (Hf^vi-  COCsl  CM 


« 

«  Z 
* 

* 

I 


0'T<J^^  K\<\imOO»-l»-«vtOOCOlO>J-UlNO%J-ir>fM.H  ^-.mo^-^COt^JO•-(^-tCSJO<-^0000»-<00^-^^3■^0 

rH  ^K»<-t  rHUlsJ-  .-IWr-1  .-I 


^sOOrsJ  O-.J-r-r-<»H>J-CsIt^CsJCslr-((0^f^O»J^Off*<SJ         ^*•^^r-^^<OMro^J(^or-^omMUlr^^-^o(^ooo 


6 
o 
u 

in 

o 


O 

o 


V)  I 


I  w  r 


I- 


Z  O  UJ 
I-        D 

<  (fl  Z 

Ul  UJ  M 

U.  UJ  o 
O  V)  o 

M   ^ 

UJ  a 
in 

3     • 

<  X 
u  w 


"fe! 


to  o 

M 

I-  > 

W  (J 

-I  z 

O  UJ 

U  M 

o  o 

I-  1-1 

U  U. 

O  u. 

o:  3 


o  ►- 
q:  I/) 

I-   UJ 

•>»  z 

U   M 

(0  u. 

3  O 
O 

M  to 


UJ 

z 
o 

V 

X  UJ 

z 

Z   M 

o  t- 

M  V) 
I-  UJ 
u  I- 


Ul  3 

>  t-  ( 
M  </i : 


o 

M 

o 


1- 

u 

:  tu 

I  a: 


<A  u.  ( 
O  O  I 


V) 

< 

Ul 
V) 


U   M   U_   UJ   ^ 

iH      z  (o  5 


X  o: 

I-  < 

<  -1 

□.  D 

o  o 

a  < 

M  > 


Z  Q  Z 

o  o 

z  cr  (- 

UJ   M 

X  I  o: 

►-  I-   UJ 

o  o  Q. 


z  u 

M  M 

t-  I-  I 

</)  a:  I 

Ul   UJ 

I-  > 

Z  M 
w   O 


-J  3 
z  to 

O   M 


O  -J 

z  ■« 

3  Z 

u.  < 


o  t- 

M 

to  z 
to  o 

Ul  t- 
O  w 

to  a: 

CO  UJ 

<  a 


i: 

3  UJ 

ui  Z 

Z  M 

O  I- 

I-  to 

M  UJ 

a  I- 

UJ  z 

a.  M 


o  o 

to  (/I 
q:  q: 

UJ  UJ 

a  a 
a:  a. 
o  o 
<n  to 


z  q:      I 

UJ  tu  (O 

h-  >   M   ( 

(0  IH  t/l   I 

>-  -i  o  : 

(0  X  I 

u.  a: 

UJ  o  a:  I 

>  .»*-'  ' 


i/j  to  M 
uj  o 
u  a:  UJ 
wot/) 
a  UJ  < 

Z  UJ  UJ  u. 
u.       to  to  o 

O   Ul  M 


UJ  q: 

<   UJ 

-1  > 


Ig-^ 


u 

a:  < 

UJ  n: 

Q  I- 

a 

<  >- 

-J  q: 

CO  < 


<o5' 

UJ  u  ir 

(/)   <   UJ 

<  m  > 

UJ   13   M 

(O  to  -I 


•0  to 
oc  in 

to  UJ   M 

to  a  to 

UJ  a:  < 

o  o  M 

to  to  X 

(O  M  I- 

<  o  M 


a  a  a  «o  (J 

M  -I 

iroca^ujZQ^o^tu 

UJUJUlt—   OUJUJ-J 

xxx3a:>xo 

l-l-l-tJXI-ll-X 

ooo<o-ioo 


u.  u.  tu 
o  o  ti: 
o 
(/)  to  z 
q:  a:  < 

UJ  UJ  fi. 
O  C3 

a:  a:  u. 

o  Q  o 
</>  (0 

l-l  1-1  to 

a  o  tu 

o:  a:  < 

UJ   UJ   lU 

X  X  to 
t-  K  M 

o  o  o 


< 

X  z 
o:  o 
a  M 
o  t- 
r  Q. 
UJ  (r 
X  o 
to 
-I  m 
<  < 
z  -i 

(-  r 

to 

Ul  -I 


o  y- 

o:  </) 

W  UJ 

to  I- 

<  z 


m 

•  z 

a  3 

u  z 


^  r^  to  o 

U^  Ul  Ul  vO 

in  u)  Ul  m 


ofNj'*ir)sor^<o^oorHcgM>j-uiNOf^<Otf^ 
U)iotouiuiu^uiLriiouit/iixiuiU)ininuiuiui 


z 

z 

o 

o 

q: 

M 

X 

1- 

u 

\ 

UJ 

13 

V) 

< 
z 


3 
O 

(-  to 

M  to  M 
Z   M   I- 

UJ   (0  IH 

(3  o  a: 

t£  X 

tu  X  o. 

X  a  Ul 

J-  UJ  z 

z  o 

u.  J 

0  0  3 

z  ct 

t/l  <  Ul 

tu  z         — I 

to  to  O  (J  cs 

<  f-t  -I   M 

UJ  I-  ca  I-  u 

t/)  M  O  M 

IH  o:  UJ  a:  z 


UJ  z 

r  o 

O  -1 

q:  3 

o  a: 

Z  UJ 

>  i: 

w  o 


•   UJ   (J 

X  z  < 


Q.  o: 

UJ  X 

Z  o 


O  IT 

o:  3 

X  -J 

O-  IH 

UJ  < 

Z  u. 

•a  -J 

< 

M  Z 

M  UJ 

t-  q: 

M 

a:  UJ 

X  ►- 

Q.  3 

UJ  u 

Z  < 


a 

Ul  r 
q:  ui 


o  Q-  >- 
UJ  i;  to 
a  w  M 
UJ  u.  > 
M  M  Z  (£ 
u.  tj  O  < 

M  UJ  q:  z 

UJ  C)  Q.  U-  M 

o:  UI  to  a:  : 
3  Q-  Z  O  3  1 
-I  to  3  Z 


>  Ul 

UJ  a 

Z  o 

Q  < 


-J  UJ  to 

<  q:  o 

z  3  q: 

tu  -J  UJ 

q:  M  -J 
<  o 

O  U-iO 

M 

Z  -J  -I 

o  <  < 

a:  z  z 

X  lU   Ul 

o  Ck:  q: 


3  to 
to  tu 
lu  to 


to  to 

<r  M 

UJ  o 
a 

a  a: 

O  UJ 

to  X 


to 

11.  M 

o  to 
o 
to  a: 
z  X 
o  o. 

M  LU 
►-  Z 
O  O 

tu  ac 
LL.  a 
Z  > 

M  X 


o  o  a 
to  to  P 

!£  K  U 
UJ  lU  M 

o  a  ci: 
o:  a  f- 
o  o  to 

to  to 

M  M  -J 

oat 

a:  o:  X 
UJ  lU  t- 
X   X  UJ 

I-  t-  a: 
o  o  3 


< 
a: 


3  Z 

4 

a:      tu 
«t  o      1- 

(E  < 

X  -1  I- 

K  <  tu  to 

UJ  1-  »-  O 

a:  M  <(  o: 

3  Z  H  Q. 

tu  to 

I  ii-  U  O  u. 

o  a  o 

UJ  a. 
to  -I       M 

o:  <  u-  (x: 

Ul  z  O  UJ 

Q  a 

o:  u.  <  a: 
o  o  H  o 
to  <o  to 
M  to  <  M 
o  lU  u  o 

to  a 
a:  <  o:  a 
tu  tu  tu  lU 
X   to  Q.  X 
(-   M   >   I- 

O  a  X  O 

<0 

o 


000«-<cgKlsJ'Ul-t>r^COOO'H<\JrOsO<OO^OOtg 

toooa^cocO(0<I)a^toco<o<y•<^o^<^o^a^o^ff^ooo 
tnu^uiu^tnuiuiuitnintntntommuii/ttnui^^o^o 


124 


OOOO    OOOOOO    O    O    OOO    O    O     OOO     OOO    O    O    OOOOOOOOOOi 


OOOO    OOOOOO    O     O    OOO    O    O    OOO     OOO     O    <-»    OOOOOOOOOOr-i 


OOOO    OOOOOO    O    O    OOO    O    O    OOO    OOO     O    r-t  OOOOOOOOOOr-* 


OOOO    OOOOOO    O    O    OOO    ^^ 


OOKl  K»  (0  sOinOvHOOOOOOO 


OOOO  OOOOOO  O  O  OOO  t-t  O  00«-4  a<-IO  O  tsj  (M«-«t-(OOO0OOOO 


OOOO         OOOOOO  O  O  OOO         IXl         <-4         r-IO<-t         0<-lK»         K»         o  aj>i>i-*<-«ooooooo 


%J"000  OOOOOO  O  O  OOO  iX)  I-*  <0f<1^J  ft   1-^  C\l  <\I  ^  »^v0O-0»HOPaO<MOC0 


■^  f-t  t~i  f-i        ^sj-^^.-*rt         eg 


^  C\J  C\i 


♦  -I 


^OOO  OOOOOO  O  O  OOO  ■^  r-(  COKtrA  f-((SJCJ  esJ  O"  lO^-r-t*0«-tOCJOCJOO^ 


u 


yf    T-*    t-t    t-t  r-«    <t    T-t    i-t    r-«    r^  <SJ  .-4  ,-4.»t.-t  CT  r-  fH\00  inUlCM  (SJ 

^     (M     CM     rH  Kt     Kl 


CM4'M^Ul^<fi-t(Mr-IC0 


>*    CM  4"  M  ^  Ul 


s 

M 

5 

»- 

5 

H- 

^ 

< 

< 

< 

q: 

o 

g 

M 

a. 

0 

s 

UJ 

« 

UJ 

1- 

(T 

^ 

t^ 

o 

u 

X 

>- 

o: 

< 

1- 

0 

r 

to  1- 

IS 

^ 

5K 

en 

a: 

z 

Ui 

VI 

to  u 

t- 

a. 

8 

< 

0 

t- 

z 

u 

w  t 

o  « 

Ui  z 

-1 

UJ          >- 

Cl. 

V) 

■4 

M 

1-  a: 

< 

Ill 

Z   M 

UJ 

< 

3         -I 

to 

> 

u 

> 

t- 

a:  UJ 

< 

5^ 

z 

f- 

to  t5     0 

« 

cr 

-J 

> 

Kg 

(- 

< 

Ui 

IT  to         0. 

z 

o 

UJ 

^  -1 

2 

5 

-1 

UJ  tH  ^         to 

to 

^ 

> 

a. 

Ui  «c 

-I  >- 

Ui 

UJ 

tj  ti- 

2  o 

Ui 

0  1-  2  r  tr 

Ui 

u. 

q: 

_j 

Q.  (- 

< 

iiE 

z 

0:        0  -I  UJ 

M 

'^    « 

< 

< 

UJ 

M 

►-  t>.  < 

>- 

^ 

*« 

0  UJ  M  ti.  0 

X 

•^  !3  «  =^ 

z 

H 

-1 

-  2 

w  O  2 

o 

-I  M 

o 

5 

to  >  1-  2  tr 

K 

tr  to  u 

w 

M 

< 

UJ   UJ 

2  -1  M 

z 

o 

Q.  q: 

♦H 

z 

-I   Ui 

IH  M  tJ  M  (3 
O  1-  UJ        tJi 

< 

X  Ui  tr  <« 

a: 

z 

r 

O  (3 

UJ  -I  CS 

< 

^ 

tu 

-1 

< 

u 

•9  O 

3  Z> 

a 

1-  O  Ui  ffi 

f 

3 

UJ 

1- 

Ui 

P   UJ 

ta  <  < 

u.  > 

55 

o  a 
M  a: 

z 

to 
to 

M 

Z  1- 

0 
2 

tJ  U.   X   M 

a  UJ  2  1-  a 

g 

0  tr  13 
Q  cr  Ui 

•0  M  CJ  X 

M  M  1- 

1- 

U) 

^ 

UJ      * 

UJ 

M 

^ 

t-   Ui 

n 

UJ 

M  M 

< 

b  H 

UJ   2   M  0 

X 

M 

UJ 

< 

u. 

a.  < 

_i  >-  u. 

q: 

o: 

LU 

Q.  3 

UJ 

^ 

u 

x:  ta 

Ui 

E  1- 

1-  z           01- 

2 

-J 

UJ 

O 

-1  i: 

<  o:  o 

Q. 

Ui 

tr 

D  a 

o 

to 

to  z 

3 

2 

<   0   X   M   tii 

q: 

"  °  e  ,- 

UJ 

< 

(r 

-1   UJ 

r  < 

a 

tr 

> 

z 

CD 

^ 

Q 

»H 

2 

Ui   Ui 

_l  0  ►-         M 

< 

O 

i: 

OQ 

UJ 

<  u. 

UJ  >  to 

U. 

tr 

>■ 

CD  UJ 

oc 

UI 

< 

< 

U  tj 

M 

Ji 

»H 

X  > 

Ui           >H    to    -1 

1- 

to 

u. 

ii.  o  fx: 

O 

Ui 

^ 

<  X 

< 

X 

UJ 

Z 

M 

t- 

Ji 

1-  M 

tr  u.  z  IH  -1 

Q 

M  tii  U   IH 

Ui 

U- 

(rt  u_ 

< 

*  u. 

lij 

3 

2 

-  1- 

»- 

z 

•0 

o  > 

»- 

t/1 

M 

t- 

0        H  < 

UJ 

_l   M  to   0 

I 

O 

<  O 

UJ 

>  O 

M  U.  O 

zoo: 

^ 

tl. 

IH 

Ui 

M 

M  tr 

txi 

ti. 

u-  U 

0       0  w 

M 

>   -J  M   3 

t- 

— 

UJ 

to 

q: 

Ui 

< 

U  u. 

f 

u. 

(/J 

Si 

to 

1-  o 

VI 

to 

§ 

0 

tl. 

0  Ui 

2  to  8  cr  •» 

U. 

0   -i   0   -J 

o 

(/) 

a:  to 

M 

<  to 

in 

M        o 

O 

2 

X  o 

^ 

o 

w 

M 

0+- 

0 

0 

<  Ui  io  X 

M 

g-'-.J^ 

X  u. 

UJ 

q: 

CD  a. 

Q 

>  tr 

a. 

>  to  to 

M 

2 

a: 

3 

1- 

►- 

Ui  < 

1- 

u 

to 

to  2 

to  «  I-  to 

0 

y-  o 

i 

UJ 

w 

O  Ui 

■a. 

-J  M   M 

1- 

< 

gg 

a. 

(0 

U. 

M 

^E 

UJ 

1 

tii 

tr 

UJ  0 

to  <(  <  tr  M 

UJ 

O.   «0  •<   UI 

< 

o 

u-  a 

>• 

o 

-t 

OOO 

< 

2  > 

UJ 

«/) 

o 

_i 

z 

V) 

to 

tii 

(0  tj 

Ui  Ui        <  to 

a. 

w 

(0      ce 

lu  (0 

M 

o: 

o  o: 

(£ 

to  or: 

a 

Iee 

O 

M   2 

Ui  o 

_t 

i/) 

Z3 

w  < 

«t 

a: 

•< 

tj 

< 

w  to  >-      0 

i/)  UJ 

to  CD    * 

a  UJ 

o 

o 

O 

o  ^ 

a: 

M 

I 

X  M 

< 

<. 

— 1 

-i 

5 

UJ 

Ui 

-J 

UJ  0 

X  M  X  a  tr 

5 

M 

S  3  H  ^ 

M  0  a:  M 

V) 

V) 

to  to 

f- 

a. 

_i 

H 

t-  •< 

1- 

(J 

UJ 

UJ 

^ 

-i  11. 

0 

f- 

to 

13 

to  2 

1-  0  t-  M  I 

X 

u-  < 

M 

q;  m 

< 

M 

<  < 

O. 

(£ 

o  E 

1-   < 

M 

w 

z 

UJ 

<  Z 

tj 

■< 

IH 

IH    < 

•»      ««  0  j- 

y~ 

o  ui 

J 

a 

Ui  o 

lis 

E° 

-J 

<  -1  -1 

s 

w 

a:  u 

(£ 

tH 

< 

M 

U 

a" 

V) 

r 

a 

0 

,0 

0.  Ui  0.  H  a: 

•d 

< 

V)  — J  UI  t— 

V) 

a 

•< 

J  u.  u. 

en 

M    Ui 

<  w 

K 

O 

5 

»- 

UJ 

UJ 

tu 

M 

2 

0  w  0  <  < 
cr  b  tr  r  0 

CL 

UJ  M 

a 

a:  o: 

<  a: 

t- 

p  2  r 

f-   M   M 

u 

a 

-1  q: 

Q.  ^ 

UJ 

u 

^ 

tr 

Jj  a: 

X  a  3 

2 

-   UJ 

tc 

S 

•J  0  tr  X 

</1  a 

UJ 

O   UJ 

_J  < 

J    Ui 

t-i 

-i 

a  a. 

Ui  OL 

K 

o 

UJ 

UJ 

lU 

-1 

h- 

tii  to  0 

M   (- 

X  u.  X  3  Ui 

UJ 

>-  2  tu  -) 

3C  0  t  UJ 

2  a  2  X 
<  to  M  cr 

D 

X 

to  X 

u.  O 

u-   X 

2 

M 

2 

>-  2 

o 

M 

u. 

to 

X 

X  X 

a 

J 

> 

X  to 

tr 

IH   to 

1-  u.  1-  Ui  H 

X 

q: 

<     - 

►- 

M   V- 

2  ir 

2  1- 

UJ 

CzS 

M 

X 

O  O 

2  o 

CO 

M 

Z 

M 

1- 

1-  1- 

Z 

D 

0: 

1-  w 

X 

M   > 

tr  )H  cr  X  to 

^r 

0 

1- 

M 

U  X 

o 

a  o 

i-i  O 

M  O 

a 

X 

u 

O  1- 

<  o 

o 

X 

</l 

M 

1- 

o 

0  0 

< 

03 

UJ 

0  1- 

tj 

X  to 

<  a  <  o:  0 

0 

0 

a: 

t-t 

•o 

<r 

^ 

tn 

^ 

O- 

^* 

to 

<r 

0* 

0^ 

>t 

0- 

fsJ 

00  o  f-i  •& 

O  r-t  r-l  r-* 

vO  sC  >^  <A 


^  -O  vO  -O  --O  vD 


O     fM  ^  O    >*■  W  O 

CO   CO  <D  ^   c*  o*  o 


O  00<H,IU\-OOOrHNin 

rt  rH   -H  .H   rS  rH   r^  CJ   M   N  W   W 


125 


OOOO  OOOOO  fsiOOOOO-— tOOOOOO»-tO  CM  O000i-<00<-I000000 


0«-400  OOOOO  CsJOOOi-tOOOOOOOO»-tO  nJ  OOr-HOOOOi-HrHrHOOOO 


♦  I-         H 

♦  o 

♦  o      t- 


0<-H00  OOOOO  ,a'000«-tO«-IOOOOOO€vJO  -O  OO'-HO'-'OOtMr-li-iOOOO 


OOOtsj  OJOOOO  OJOOOrHr^OOOOOOOOO  I-*  r^csJK^0li^0•H0^al/10'H00 

CM 


I"   ^ 
J<   < 

*  -I 

«  l- 

*  a      o 


OOOO  OOOOO  r^OOOfMCM<-i(-IOOrHOOOO  ff~  Of^JC\IOr^OCsl.-(.-icslfHi-tOO 


OOOCM  CslOOOO  O-OOOfAKlr-tc^OOfHOOOO  O  tH,J-lflOCMOK»rH>J-r^<HCMOO 


I"     :i 


o^J■>J■^A        r^^OKicsj  yj-f-HM-oeof^sOcoor-tui^ooJi^  ro        ,^^o(MOr-if^(rin(Ms3-OK»o 

,-(  a-fsJr-»  O'-'i-HCJi-t  ^H 

r-i(0<Oco        in^Jr-iinin  OKiK»cgcgsOMr-rH(sir-*f^r-tKi(r  o        unr-((\jvj-OfrtcOKiuia)r^c\jK\cr 

^Jr-t  CM  <r  UlCgCsJi-trH  r-t  <M  O^  Kt<Msf  r-tC^J  i-H 


^^3•^J■r^  Oi-«'H<SJfO 


0(MO^U10aOO^rHr-«^KtrHvOCvJ  O  Csjr-Ul^J-0(M<Ml/lr>Or-*MK10ff^ 


<  -J 

I-  r 

o 


oin^^Ki       r-i-HOMCsi 


K^rHK^vo^-*<^^^<^Or-l^o^J■o<T*^-        -xj        ^j'<OK»(sjr^«-to^«-«r^uimr-(Mo 


^OK^M<^i•o<^lneo»-^<^^c^J^■•~*W<^        -o        ■^ir\oo>a'MMi-(-oo^a3sj-too^ 

O  mfsJCJrHr-«  rH  (SI  Kt  MCSIUlrHrHM^  r-l 


2 
M 

o 
o 


!e 


a 

lu  u 
a.  a: 


a:  >  o 

UJ   >  li- 

r   IH  O 

-J  Ui 

I       •^   UJ  Q. 

o  a  </} 


_i  < 

UJ  o 

a:  M 

-I  I 
V)  o.  ( 
o  I  • 
2  5 


o  •<■  5 
u 

-  o 

4  m  z 

t  <  o 

2  -I  M 


o  a: 


I-  -f 

<  r 

I  > 

I  >-  CD 


O.  Q.  lU 

w  u  »- 

_i  a: 

o.  X  o 

o  o  « 
o 

a  o 

O  UJ  t- 


a  I-  ►-  ►-  I- 


$^' 


z  < 

M   I- 
<   ■>< 

1-  z 
UI  o: 

U  UJ 


>  Z  I 

X  M  : 


u  u 

UJ  UJ 

U.  b. 

U.  u. 

<  < 

r  z 

o  O 


o  _ 

UJ  UI  UJ  < 

u_  u.  a:  z 
b-  u-  D 
«»•<</)< 
a:  a: 
Z  Z  uj,l- 
a:  cr  o 
o  o  o:  I 

UJ   UJ   M   M 
Z    Z   O   ffl 


a:  a: 
M  a 
m  z 

> 

<  CO 
IH  CO 
X   UJ 

o  q; 
Q.  t- 
>  (/I 

X  »-t 


UJ 

r  >- 

M  a 

a:  o 

UI  (- 

<  M 

o:  a 

I-  to 

z  UJ 

iH  a: 


O  UJ 

M   X 

I-  1- 

M 
Q   O 

g^ 

O  (J 

M 

>  u. 
o:  l-l 
O  O 


V)  Z 
UJ  O 

a:  M 


t-  Z 

O   M 


o 

M 

a: 

UJ 

Z  a. 
o: 

2  4 
X  I- 

S2 


K  e  z 

M  M  M 
>  I- 
O  <  19 
-I  Z 

^3P 

M   UJ   < 

I-  a  2 

tf>  w 
UJ  0.  o 
OHM 
M  UJ  Q: 
Q  h-  O 

U.  K  O 

O  2  Z 

UJ  O 

UJ  (/I  r  o 

o  ce  5 

<  UJ  u>  a 
X  a  UJ  UJ 
a:  a  1-  Z 
a  o  z  M 
Q  V)  M  u. 

£   M  UJ 

UJ  o  >  o 
X  -J  • 
-J  o  -I 
-J  <  >  -I 
*<  I-  2  M 
t-  <  M 

<  2  ttfl 
2  n  o 

5  a:  Z  X 
UJ  UJ  O  f- 
Z  Q.  O  O 


iri  <o  c-  o 

cj   <sj   CM   K% 

r^  r*.  h.  r-. 


O   rH   CM   K>   h- 
K>   rO   Kt   M   M 

fs.  fs.  fs.  f^  r^ 


o  o 


•HCMin^r-.COOrHKl-Oh'COtr 


O  rH  CM  to  ifl  f^ 

^    ^    .^    s^   %A    ■<£ 

r^  fs.  f^-  r-.  r>.  fN. 


(OO^OrHCMf-^COO^ 


126 


UiK\  OOOOOOOOOOOOrO  OOM  r~t 


>-*  O0r-I00i-«00000000000000000 


*  a: 
* 

* 

*  X 

* 

*  I- 


_JM  ■-•OOOOOiHOOOOOCSI  OOCsJ  (M 


\-  -^        <-*ooooo'-<oooootn        ooin        Kt 


OOK1000»-l.-ltHOOOOOOOOOOOOOO 


o  o  o  o 


OONj-0OrH,-4^.-1OOOO000O000O00  oooo 


OOrHr-(OCMMrHO>J-OOOOOOOOOOOOC\l  0< 


iooooo<Hr-iooooo        o>j'>o        <r 


00r^KlO^NlrHOJJ00000O00OOrH<H0  o< 


«    CD 

* 
« 

* 

« 


UJ   CJ 

u.  m 


cjr^<\iooo>3'Csji-t-orJcMiri         r^vj-sf         h- 

-4>  f\J  <M  -^  t-t  yj-  ^ 

eg  <sj        N. 


OOC0>J■O*^XIt^JOOOOOOOOOOOOr^r^^^J  OOi-('-4 


c\jf\i(ro.-«»Hr-KicMiflinooMC\Jooooooo'<j-       mooM 


UJ  f^ 
-J  o 

«t  tsi 


^OO«-lUl>H^0<MO<-tKlK»C0  Cvl*00  O 

K»    r-t  r-l  vO  r-4    10  CO 


(0r^(MtHiin<-<Osri-tr^uiinM       o^o-j-       i^ 

■*  fO  CJ 


uJ^Jso  csiPsi  r^i-tirto 

u.  ro  ,  e\i  CM        eo 


<        -I  <\j 


O^OOr-llfl.-caDMOrHfOfO.J-  CsJOtM 

rO    r-t  iH  CO  CM    sO 


mu^^^Jo^i■^o^no<^Kt^o^J*-1c^J<-tcO'-••H<M^l-oor-t        Mihocm 


(-  o 

I-   UI 


>     555 

fe 

13 

N   UJ   M   I   X 

M 

>- 

r  -1  K  X 

UJ 

(- 

UJ                    M 

1- 

o  t-  u  z 

a 

<               V) 

OT  VI                    O 

-J 

N  M  V)  M  o 
Z  X  UJ  X 

o 

M 

u 

§               ^ 

>  </)  t          t- 

w  M  Z            a. 

e 

UI  o        z 
Z  >  UJ  z  O 
O       a.  o  M 

^§ 

y 

UJ      1A  i: 

X         HO 

»-  UJ             z 

(T 

i:  M 

q:        2  2 

-J      z           >                a 

o 

MX                V) 

cs. 

M          UJ   O 

S  i  S;          "^               9 

z 

«0  t-  X  Z  M 

UJ  o  O  U- 

>-  W 

u. 

^    S5 

•"5  9          ^        -      ° 

\ 

M  O  I  O  -1 

-j  <  z:  M 

£  2 

u 

UJ  <  -1              t-         M         _J 

M 

-J            l-l  ^ 

o  o      o 

z 

3  < 

UI 

<            < 

-1 1  >"      so       M       to 

UJ  Z  >         UJ  u         > 

-J  N  Z  (/»  O  t 
O  I  O  w  o  z 

UJ 

M  a:  2  UJ 
X   t  o  a 

o 

M 

5^ 

o. 

V) 

u 

M   «« 

^  UJ  U         1-  X          -J          U. 

a 

U          M  -J          UJ 

a: 

UJ   Lk   IH   1/1 

c: 

".rfe 

(0         Q. 

a 

<n  ^  o      lA  u       UJ       o 

o  5              >               Q. 

M 

z  </i  -1  o  a 

e 

>  U.  VI  2 

^ 

^ 

o  to  O  10 

lU 

m 

O  O  M  O  N  M 

O   IH   5 

UJ 

q:  UJ  UI 

KH  a:  ce  z 

z 

-I  o  •fl       to  a:  z           z 

a: 

a 

Z  M  -J  u  z  u 

< 

O   X   -J   OO 

2 

UJ  »-  a 

•a 

H  UI  1-  o 

IH 

D  UJ                    UJ  UJ  oo         o 

o 

Z 

M  (0  -1              O 

2  O 

§ 

X   <  IH 

UI  (M  O 

Ik 

UHZ         KXf-                MU. 
«ZM         ■<«>-MZ         l-O 

V)        z 

«* 

>  1-1  O  >  -1  < 

o5 

2  t-  O 

1-   7   L)   {/t 

X  o 

a;  M  X  z 
>  -J  tj  o 

UJ 

M 

-J  — 1  (J  -J  o 

(0  O  U  X 

CO  O        O  1^ 

t-  2 

o 

2*-<'H         -JO>-UJ         < 
lOOOW         OMWUJ 

vt      u. 

> 

c/1  o  ^      o  o:  u 

UJ  UJ 

»- 

2  <  2  O  < 

a  M  > 

1 

-1 

o      o 

§ 

t  i  o  O  >  t  M 
2  r  (J  2  2  2  u. 

M  a 

U.  IH 

ou>o 

i 

(9  IH          UJ 
2         h-  Q 

1-  u 

M  D  <o  o 
t  S  o-  z 

Z   Z           M 

— i 

oOh-CQUJCO         UJOOZCO 

o      v> 

-) 

UJ   M           M   M   O   U. 

M  O 

55§^ 

IH 

M  2  Q^  M 

M 

O<Z«lO>e0Z<3 

>-  Z  UJ 
Q.  Cp3 

z 

Q         >  >         O  < 

(-1  o 

(0 

t/1  z  o  u 

U.  Z> 

<  <  X  >- 

O         t-         >>-H<MX< 

n 

M>-_j^^       a:uj4^-jzuj 

0^00.0 

«t  q: 

o:  1-  u 

Q 

5MUJMOMI-          OUJO 

ACC 
IDEN 
INVO 
INVO 
IDEM 
LOSS 
/V  T 

a 

O  O  M  O  V) 

< 

<  tt  (^  <  a:  o 

-1-  o  < 

f 

2 
< 

O        Z        w        V)  O  Z 
>Z         OOCUJZMZZ 

i: 

z  «» 
t  !i  " 

u. 
O 

to  (J 

2   M 

2  2  (J  O  2 

u 

"?5h 

u 

to 

(J  >  >  to 

q:m   "<a:(/)OMu.ox 

O  Z 

5  li. 

M   M  O   O   UJ 

K 

f-  (/I  q:  c£ 

M   (0 

M  m  (0  u 

uj^Zuj<(ujw>             o 

M 

(0 

o  u          u      z 

u. 

<<   <   O 

U. 

u-  q:  1-  o 

< 

(0              D 

i 

Z(/ioxu<Ka-i-itoz 
M                     O  <  C9  ;»; 

ZZMZZZZZainS 

Z         2 
O  UJ  D 

UJ 

M  U  H  J-  O  O 
U.  <  E  5  <  H  2 

gs 

2  2  (J  u  U 

< 

a: 

<  UJ         o. 

a:  r  o:  (0 

oi 

UJ  u  (9  a: 
o  z  z  o 

»- 

M  M 

o 

U.         UJ  UJ               o 

O  2 

lU   UJ   M   M   O 

o 

U  £0  UJ  2 
CK  5  H  < 

UJ   M 

_J   M   M 

o 

a; 

^i" 

< 

v>  t- 

<  u  o  a  u  UJ  M 

CC   M   M   M   M   3   <n 

a  Q  b.  u-  «f 

ce 

a:  z 

ig§? 

M 

VI 

MMCi:i-IMMM*-tOa 

o 

o 

t- 

(0 

IH    O   IH    IH    U.    U- 

UJ 

UJ  (/)  <  Of 

UJ  o 

{/) 

i: 

>>t>>>>      zzo 

Z  UJ  u  o 

z 

l-U.UUU.OMUZCjL]<<f- 

k- 

»-      I  t- 

Z  M 

<  (0  <o  o 

X 

o 

^^2-I-J-J-I(0£DihZ 

Z           UJ 

—I 

UJ 

(B 

U^  U  O  U.         J 

CJ 

O  (J  K  C£  Q^ 

<( 

<<  -f 

O  H 

M  W 

K 

!e 

h- 

0020000Z<U.< 

o 

_     -Z 

< 

a 

z 

UJ  <  <  <  <  o  -1 

-J  cr            (£  CJ  o 

<    UJ 

<  <  1-  H  O 

z 

X  <  u.  UJ 

a  o 

>  o  o  > 

< 

a 

>  >      >  >  >  >  o 

zzujzzzzt-uuo 

Z  O  I  M 

2 

IH 

M 

_l 

1      1    Q. 

fco  o 
O  2  UJ  < 

a 

0)  Q.  Q.  <a 

UJ 

2  ,„ 

i: 

< 

X  1-  u. 

a: 

u 

-J 

O  1-  O  O  1-  ■«  <J 

u  u 

U  U  2  2  (/) 

o 

o 

(0 

o 

t~  tn 

> 

I  <  UJ 

UJ 

u 

J 

M           M  W                    1 

IH   IH 

M  W  O  O  2 

K 

h-  UJ  a.  a  1 1 

^ 

Z  -J  -J  z 
o  <  <  5 

a  z 

to 

Z  u.  u-  z  >- 

UJ  o 

UJ   M 

< 

o 

X>U.U.>U.2U.X 

U-  u-  2  2  < 

a  i/i  iA 

< 

u. 

o 

z  o 

>   M 

V) 

-J 

g  Sg  ^  ^  ^  ^  ig  >  M  M  M  ^ 

f°jj 

>- 

I£ 

UI  \  u.  u.  \  u_  o 
>  Z  <  <  Z  *«  2 

U.   UJ 

<  > 

u.  u.  '^  "^  o: 
<  <  >  >4f- 

fefeS§o 

^S 

S 

A^^^ 

<o  t- 

< 

OOOOOOO        UJUJUJ 

a 

M  Z  -1 

2 

< 

>- 

(£  ce      q: 

5 

oe  tt:  N.  \ 

UJ 

UJ   LJ           Z   UJ   UI 

< 

O    UJ    UJ    O 

UJ 

M 

(-Q:i-i-i-l-(-l-i-a:an.o 

t-i 

-J   UJ    >H 

•  O 

z 

m 

□:ci:i-»-o:i-a:i-Q! 

P»-r2:Q:Qa<<«< 

o  a 

o 

a  o  a  C3. 

V) 

•  Q 

a 

UJ 

Q.a.fxa.aaauj(/)co   ■ 

(Q 

M  O 

M   (/) 

^ 

O  UJ             UJ        UJ 

o 

1       1                   UJ 

IH 

M 

M  IH 

»H 

M   M 

13 

f  5 

r 

z 

ra:3:22i:2:xz2-i 

C£ 

Z  O  X 

M   M 

M 

K 

»-  X  >   >   X  >  X 

^5 

2  2  X  X  K 

o 

o  X  X  a:  <J  u 

a 

u  u  o  o 

< 

>  o 

> 

UJ 

>->->->->>>l-QO-J 
t0(nc/l(/lC0V)V)O22M 

o 

UJ  D  1- 

S2 

< 

M 

O  1-  \  N  1-  N  l- 

z  o  z  £  o  r  o 

O  O  H  h-  < 

o 

O  f-  H  M 

u  o 

UJ 

o  o  o  u 

o 

X  o 

I/) 

CS 

r 

10  M  O 

a: 

X 

rr 

2  20  O  2 

< 

<  o  o  < 

<t  < 

z 

<  <  <  <t 

M   (T 

<T- 

o^ 

^         O^ 

Cs 

r- 

<^ 

Ul 

CO 

m 

at 

-1    UJ 

Oy 

(0 

o^       a- 

o^ 

o 

iH 

CM 

Kt 

>j- 

U) 

CD 

r^ 

r^ 

1         1 

0^ 

<0 

<0 

(0 

CO 

to 

00 

°  3 

o 

o 

o 

rHcsJM'j-uivor^a'Oor^ 

r^  <o  ff- 

o 

o 

tn 

O   (M   fO   >^   Ul   sO    GO 

0^  o 

( 
O  iH  CSJ  in  O 

o 

•H   Csl   CO    O 

r^  o 

O   Kl   -J-   Ul 

o  z 

CO 

« 

to 

(0  CO  CO  CO  CO  to  CO  CO  ^  ^  0^ 

as  cv  <y- 

o 

o 

o 

rH    >H    *H    rH    r-(    (H    r-4 

r-1    CJ 

Csj   CJ   <sj   C<J   Kt 

Kt 

tA  H\  to   -d- 
CO  CO  CO  cO 

^  Ul 

u)  UI  UI  tn 

M 

* 

r^ 

f^ 

rN.t^t^r^r*.r^h-r>.r>.r^rN. 

r^  f^  r^ 

<0 

o 

0} 

0  CO  00  CO  CO  OO  CO 

CO    <0 

GO  CO  CO  flO  CO 

CO 

<o  a> 

CO  CO  (0  CO 

127 


OOO  OOOOO  00(MOOOOOOrH.-<000000000  OOOOOOOOrH  00^00»-H 


♦  a 

4: 

UJ 

«    lU 

_i 

♦ 

<J 

*    X 

i: 

« 

*  1- 

t- 

« 

o 

«  O 

1- 

* 

* 

« 

« 

« 

« 

* 

« 

* 

:K 

* 

i: 

» 

UJ 

« 

u. 

♦ 

*  ^ 

» 

«   O 

UJ 

» 

-J 

*    t 

< 

* 

i: 

«    UI 

*  t- 


OOO  OOOOO  00CM0O00i-HOf-(0r-(i-*000000O  OOOOOOOOfH  OOr-iOOrH 


OOO  OOOOO  00^0000r^0CM<-<»-l*-*0000000  OOOOOOOOfsl  OOCslOOtM 


OOO  OOOOO  OOC\JOOOOOO<-Hr-«K\MOOOOOOO  OOOOOOOOi-*         OOrHOOO 

t      : 

OOO        OOOOO        ooin»-ir-«oO'-to.-*i-Hrjt\iooooooo        ooooooooco       r-oo<-tOLn 


OOO  OOOOO  OOr-iH«-»OOr-*OCvJCJlHlftOOOOOQO  OOOOOOOOC>  I^O<H»HOin 


i 


i 


O^J"^  r-lrHMr-tCO  r^<-HlOCstvOCOtMCJ<*eONlMO»HrHi~IOOOO  OK»M»H»-IO»HrHi-)  <HKt>*C\l'-<K» 


o 


*HmCsl  OOf^JOin  CMrOO>J'i-lx}-OMMOU>lflOOr-(Or-lr-(CsJrO  i-tOOrHO<-(OOC0  OC0K\-«»H^J■ 

OtrtNf)  rHfHrArHCO  h-«-tCgMr--<0<M>J-'*0-^sO»Or-*r-t<-tOOOO  OMKliHr-<OrH.-)0  COMlTiKliHO^ 

^OCO  f-tr-tmrHM  a^,l-fsjN-CO(MCNjr^h-Off*iHrOrH(SJi-H.Hr-<<SI»0  iHfOM<M<-«^r-«i-«a)  COrHflOC'^JM 


g 

£§ 

s 

§ 

5 

u. 
u. 

(/)  o 

3  •-* 

M 

-1 

M 

-1 

UJ         1- 

O  ^        UJ 

gr 

z  u 

UJ 

-1 

3       < 

P 

U.   \          <J 

ui  < 

a: 

UJ 

VI          UJ 

»- 

U.   h-          M 

§ 

g£ 

e 

g 

X 
o 

UJ 

VI 

D   CO          li- 

^8    S 

a  m 

< 

^u, 

(0 

VI 

o:       u 

1 

M  oc 

V)  r 

UJ 

>   UJ 

«^       b 

H-             O 

<n 

gs 

M  o: 
r  o 

o:  u 
1-  < 

i 

IH   Z 

X 

a:      o 

a: 

u. 

CO  UJ 

CO  v)      a: 
O  D        UJ 

UJ 

M 

c/l  u. 

IH 

.J 

O.  -i 

n        1- 

-1   X 

UJ 

o  ta 

i 

q: 

Q. 

< 

u. 

< 

S 

<          X 

N  (- 

s^ 

i* 

a  3 

a 

3  M 

M 

z 

u. 

g"   fe 

o  o 

M 

Ul  VI 

CE 

M 

M 

o:  X 

o: 

M   «0 

z       O 

M 

o 

V) 

V)  W 

o 

M 

o  < 

-.S 

a 

X 

UJ 

CL 

UJ 

S^  o 

UJ 

UJ 

M   t- 

t- 

M  H- 

z 

o 

Cfl  (/) 

UJ 

^  aa 

a.  u 

-i 

(-  z 

X 

►- 

r 

1- 

UJ  Ul  GC 

CJ   UJ 

-J 

^azS 

< 

M 

13  m 

2 

o 

< 

a  M 

o 

O   M 

<  u 

-1 

< 

o:  K  l-l 

VI  UJ  V) 
UJ  -J  3 

3 

kq:  S 

V)  (0 

>  </) 

§!S 

u. 

o 

i 

-1  2 

(^  O  Z  H  M  U- 

<n 

5 

<  ~>  O  w 

U  03  M  0:: 

> 

o 

o  to 

-J 

< 

«< 

in  u. 

gs 

U.   M 

o 

U.   U. 

a 

C3  C3  •< 

UJ 

S 

M 

O 

u.  U 

•a 

o  < 

a.  < 

<  M 

^ 

U. 

Ul 

a 

Z 

Z  Ul  U 

a:  z 

H 

O  H  UJ 

3 

CO 

q:  q: 

X 

u 

CO 

N  O 

UJ  u 

l-l 

a. 

13  -1 

C9  O 

-1 

O  O  UJ 

< 

<  Z 

o 

(0 

Q          ^  t 
O  H  O  UJ 

-) 

M 

UJ  UI 

o 

Sf: 

</l   UJ 

1- 

f-  tfv_ 

JS  z 

O 

a. 

Z  Ul 

z 

CD 

UJ  UJ  M 

X          VI 

V) 

</)   M 

fcO  q: 

z 

S 

X  X 

o 

UJ  q: 

U   UJ 

W)     »2  UJ  (- 

M  o 

<  Z 

H  Z 

< 

_l  M  U. 

-1 

u  •«  < 

-J 

§  ^ 

UJ  Ul 

f 

M 

t-  1- 

-1 

W   M 

w  3 

<  a: 

K  M  a. 

-1   UJ 

a 

o  o 

I 

-1  U.  M 

< 

< 

o  Ul 

M  2: 

U-  O  ti- 

<o o 

< 

<  a 

UJ  P 

o:  o 

a  o 

^ 

V)  M 

V) 

_l  M 

O  >H  U  (£ 

•e    *  V) 

z 

gs 

lt  >• 

u.  u.  3  ^ 

U- 

3  M  C9  UJ 

a:  P 

o 

— 1 

Ul 

U 1 

UJ  Ul 

M  1- 

< 

K  U  UJ 

e 

UJ  t- 

M 

-1  H 

o 

> 

>  >• 

> 

-5 

o 

VI 

M  o: 

> 

r  M  -1 

a:  1- 

3  M 

~t 

H  UJ  a. 

uj  a:  z 

z 

U.   {Q 

ffi  CO 

o  o  to  — 1 

§§i5 

<& 

(D  CO 

to 

a:  o 

r  UJ 

(/)  a: 

3  UJ 

Ul 

o  u  < 

M  < 

CO  Z 

u. 

< 

q:  3  < 

< 

l/> 

UJ  orz 

K  > 

a:  UJ 

CO  X 

-1 

a;  UJ  u. 

u.  > 

(9 

Z 

O  VI  z 

z 

V) 

3  VI  -1 

00   CI 

z  •« 

UJ 

o 

i§ 

a 

X  X 

X  a. 

o 

o  o 

l-l  o 

t- 

u.  o. 

M 

Z  M 

M 

O        3 

q: 

VI  O  Q. 

>- 

CD 

M 

z 

z 

t-  t- 

l- 

M 

z  «» 

<<  a 

U_  O  UJ 

v>  o 

>  a 

M 

a: 

> 

o 

Vl  Q. 

01 

A  2; 

ss 

iLATION,    INGESTl 
iLATION,    INGEST] 
;DENTAL   MECHANIC 
;IGN   BODY    ACCIDt 
:R   ACCIDENTS 

h 

M 

M   M 

M 

o  o 

O  -1  1- 

m  </i 

J-  < 

o 

z 

-1  Z  Ul 

m  a. 

> 

>- 

>  Ul  > 

ID 

t- 

UJ  X  « 

^ 

< 

z 

z  z 

V) 

< 

t 

<  w 

VI  -J 

a:  o  UJ  13  M 

1-  <0 

-1 

IQ  X  (A 

u 

q:  UJ 

o 

q:  m 

u 

— 

o 

o  o 

o: 

>  > 

>-  (J 

u 

i: 

Ul 

1-  o 

>       u. 

a  z 

o 

X 

1- 

a 

<. 

Q.          VI 

UJ 

q:  o 

o  z 

X 

-1 

o 

UJ 

<0 

V)  V) 
M  M 

g 

e>  in 

*s 

M 

-I 

UJ 

§g 

3 

O   Ul 

§ 

E    LE 
AUSE 
PECI 

UJ   M 

Z  a 

UJ 

M 

o  o  o 

Ul          UJ 

UJ 

i 

u. 

f- 

a 

-  -1 
o:  1-  < 

!S 

O  Ul 

iL  X 

•< 

< 
z 

i 

o 

a. 

o  o 
0.  a. 

< 

O 

o. 

„o 

o^ 

Q. 

r 

3^ 

<  a:  a 

u.  U-  u. 

-J  CL 

a:  o  u. 

g!S 

X 

!SSS 

_l 
< 

< 

UJ 

o 

M  VI   Z 

<  cz:  M 

< 

CO  D 

< 

Q 

UJ 

o: 

fH 

> 

M   M 

M 

o 

u 

o  X 

r  u  VI 

<-»  M 

M  < 

u. 

<      < 

o 

5 

X 

o 

M   Z 

o  o 

z 

a 

UJ 

-J 

-J  -1 

^ 

§" 

u 

a 

-J 

a:  a: 

-I 

"*       s 

1- 

h-  U 

o  u  o  o 

if* 

> 

t2  ,^ 

2  ^ 

lU 

CD 

< 

<  < 

o 

< 

a:  UJ 

<  o  o 

r  o 

-J 

VI   «  5 

VI  < 

< 

UJ 

(n 

UJ 

UJ 

Ul 

q: 

^  f^ 

M  < 

u. 
o 

z 

M 

U 

s 

55 

z 
< 

5 

(/)  -1  a: 

M   <   UJ 

UJ  u  1- 

a  o  z  z  z 

S5 

< 

u_ 

UJ 

Z  o:  M 

Z  19 

g^g 

5^55 

>  > 

M   M 

-J       ^ 
•a"!!:  a 

3 

2 

(0  H  f-  t: 
>  Z  <  z 

UJ 

UJ 

o 

UJ  UJ 

40 

UJ 

o 

o  o 
a,  a. 

o  o 

a.  M 

5 

o  q: 
a 

UJ 

o 

o  O 

U.   M 

a: 

°?« 

UJ  < 
O  -1 

<  Ul 

-J  a 

M 

UJ   <   UJ 

o  u  a 

UJ 

a 

q: 

^^ 

UJ   E 

? 

-J  UJ 

SS 

v> 

M 

V) 

w 

M  M 

UJ 

M 

o 

J 

ts 

M 

J  -J 

J   -1 

UJ 

-1  U  UJ 

tH  U. 

U.   M 

M 

M          M 

M 

M 

UJ 

UJ 

X  u  5 

X 

<  w 

U.   H 

<«  ««,  r^  UJ  UJ 

X  X  o  a  X 
z  z  o  o  t- 

M  f-l   <   U.   O 

Z3 

M 

w 

(J 

U  U 

O 

O 

O  (J 

u  a: 

a  I 

o 

J  -1 

_i   _l 

X 

-I  ««  X 

y§ 

z  o 

z 

u  u  u 

u 

g 

CJ 

o 

o  z  z 

X 

O 

1-  u 

U.   O 

■<< 

> 

o 

o 

o  u 

•X 

u 

<J  o 

O  D 

U. 

D  t- 

<J 

•4  < 

<  <  K 

<  a  1- 

O  (J 

o 

OOO 

o 

X 

X 

l-l  D  UJ 

1- 

n 

r^  y 

O  U 

1- 

<J 

X 

Q. 

< 

•<  < 

e> 

< 

<  < 

<  Ul 

O 

M  o 

< 

u.  u. 

u.  u. 

o 

u.  u.  o 

<  o 

u  < 

w 

<  <  < 

< 

UJ 

UJ 

UJ 

X  X   > 

o 

_l 

u  < 

o  < 

K 

o^ 

0^ 

CO 

o- 

(^ 

Ul 

CO 

-1 

UJ 

•e 

r^ 

<0 

tt^ 

O 

rH 

o^ 

to 

•0 

10 

<0 

CO 

(T 

1 

a  3 

vO 

00  O 

O 

^0  aj 

a^  03 

CO  o^ 

o 

O  <-( 

CJ   M 

vt 

m  1^  <D 

1 

o  o 

CM    M 

^J■ 

Ul  CO  <^ 

O 

O 

r-( 

CJ      sj      Ul 

nD 

r- 

(0  o 

o 

rH   CJ   M   Ul   *X> 
»H    rH    rH    M    rH 
(jN   OS   (T.   0^   <r 

o  z 

Ul 

Ul  ^ 

sO 

v*       -J) 

sO     f^ 

(^  r-^ 

CO 

CO  CO 

CO    (0 

0) 

CO  CO   CO 

a-  <r 

a>  0^ 

0^ 

0>    OS    (Js 

o 

O 

o 

OOO 

o 

o 

O    rH 

rH 

•H 

CO 

<D  (0 

CO 

CO  ID 

to  <o 

<o  <o 

03 

CO    CO 

(0   <0 

<0 

CO  <0   CO 

CO   CO 

03  CO 

CO 

<0  CO  CO 

0^ 

(T 

<y- 

0^  ff-  c^ 

<r 

<r- 

o-  <r 

<r 

128 


0000000--4^«-<0  O.J'-*0'-<(MOOOOOO  OOOOOOfH  000000r-(0  M 


«  ui        -J 

*  < 

*  I-      I- 

*  o 

»  O         1- 


OOOOOOO'-HOOO  OCMi-IOOCT-OrHOtHOr-*  OOi-HOOOr-«  t-tOOOOOOO  T- 


OOOOOOOCJf-t^^O  o-0(MO'-H'-«0<-^0»-»O^H  OOf-'OOOtM  <~HOOOOOt-<0  <\J 


* 

« 

* 
« 

?  r 

*  UJ 

«  "- 

« 

*  ^ 

« 

*  O         UJ 


OOOOOOOOOOO  OK\CS(00<-IOOOOON^  0*Hi-*»-tOOX  l/^00»-<0000  K» 

•        a- 


H  ■.■-■■ 


ooooo»-Ho%j-ooo        o-^fOoouiOJJOMOco        <-<cMr^r»-orHC-        r-oorHooo»H        o^ 


l: 


OOOOOOOKIOOO  Ol/100l/ir--vJ-^r-<^^f-  OO^^«-*%J'C0  CsJ»-(00"0'-*lflO  <H 

H   .H   r-l   O-   O  rH 


(O     fvi    CSJ  r^    *0  <M    Ul  ^j■    r-l    r-t    1-1    ^  --     -.  .  .    .-  ^  -.  _  .« 


0000000«3-<-H. 


o 

^-       o 


VI 

a 

n 

UJ 

a 

^ 

UJ 

»5 

a; 

<n 

K 

^- 

!2 

UJ 


S?    2, 


< 


M  -I  (£ 

-I  <  Ul 

-I  I-  r 

<  Z  M 

U.  UJ  £ 

C3  U 

>  1-1  «J 

CD  u  z: 


U  -I 

o:  M 

Ul  (/) 

H  lA 

a.  M 

N  r 

^r 

M  K 

>-  < 

5  a: 

o  M 


►-  cc 
<  a: 
r  3 


2^ 


;5    i 

I  q:      I 

f  UJ         1 
UJ  H  I 


Z3  I 


<  o  o 

I  K  UJ 

I  Z  t-  M 

Ul  «  3 

O  Z  < 

M  M  O 
<J  < 

O  O  V) 

<  <  I- 

z 

^   ^   UJ 

a:  q:  o 


d>  >  : 
CQ  < 
a 

UJ  o  I 
(/)   UJ   I 


;  UJ  to 

I   Q  >  > 

M  a:  a:  -> 

U  3  3  < 

N  I 

I  —I 

I  <  -I  -J  -1 

;  t-  <  «<  o 

z  K  I-  w 

>  UJ  Z  Z  CO 

I  z:  UJ  UJ 

I  z  a  o  o 

1  O  M  M  z 

q:  u  o  < 

t-i  <j  o 
><<</! 

I  u.  u.  z 

O  O  UJ 


I/) 

s 

I/) 


I  u)  o  u.  ^ 

1  b  i>  o  o  </>  < 


u  u 


X 

>-  (- 
a  o 

< 
a:  (/) 

UJ  ^-  I 
X  U  I 
H  UJ 
u. 
Z  u. 


UJ  (/I 

'  3  a. 

(  in  u  < 

:  w  > 

I  Q  I-  \ 

)  Ht  VI  tfl 

4  ->  UJ  UJ 

1  a  r  w 

I  w  o  < 

-J  a  o 

X  1 

)  o  (0  q: 

>-4  UJ  UJ 

)  -1  V)  X 

5  o  <  I- 
>  >  (/)  (i  o 

.    Z  t-lvM  •-< 

)  w  z  z  z  : 

I  o  O  q  ' 

.  Q  CO  to  tS 

)   UJ  M  »H  M 

:  t-  o  o  o 

)  u  a.  a.  a.  I 

M 

I  -I  u  u  o  ) 

U.  M  IH  M   I 

Z  -I  ^  -I   • 

M  U.  U.  U.   I 

t  z  z  z  : 

U.  M  h-4  M   I 


!2    !2 


M  C5  ' 
V)  Z  . 
O   M   ( 


si 

M   OC 


N.  a 

Ul 

<  >-<  1 
UJ  H 
"^  t 

M   D 
u.  U 


CD  UJ 
M   O. 


5  I-  . 

-I  O  I 


322232: 


22 

O  (J 


»H  M  1-4  o: 


Z    Z 
I       I 


t-(l-(»HM»HIH~JCO 


^^51!: 


UJ  UJ   UJ  I 

Q  </)  to  M  I 

Z 

<     ««  40     *fl  • 


I  (/I  M  ( 


u.  u.  x:  I 

O  O  Ml 

M    Ht  UJ  UJ 

U    O    X    t-  I-    _ 

O  U  I-   <  <  K 

<  <  o  - 


I  O  O  O  Q 


U  Q:  M  M  M  I 
Z  UJ  U  U  U  I 


H   M   I 


<  >   M  M  M  M  w  I 


-I  -J  O  C/1  <  < 


3  D 
V)  10 


M  M 

<0  </) 


5§ 

10 

a  IX  -I 
Z  UJ  z 
<  a.  < 
o: 
Ul  cr  ID 

O  UJ 

M  X    * 

u  \-  t- 

M  o  X 

r  o 

o  >-  w 

X  HI  u. 


z 

UJ 

5 

i-i  </l  Z  UJ 

I-   UJ   M   ^ 

-I  M  U  < 
3   (/)   Z   UJ 

O  o  M  a: 

z  -I  u  1- 

<  a.  a:  -I 
ir  X  UJ  < 
I-  UJ  M  ac 
<o  a 

o      a: 

O  Z  O  UJ 
Z  <  Z  X 

<  <  t- 
v)      o 

M    <    W 

5?StS 

<  1-1   3   M 


<   UJ 

UJ  a 
r  M 
<j 
a  u 
UJ  << 

M 

u.  a: 

M   UJ 

o  X 

UJ  t- 
O.  UJ 
(/I  X  Q 

51UJ 

a  u 

•a  UJ  ^-1 

Z  -J 

o:  >-i  u. 

UJ  r  z 

X  £  K 

I-  UJ 
U.  O  (E  O  ►-  > 


UJ 

UJ  t-( 

M  lU  UJ 
I-   2 

o  z  H 

UJ  M   3: 

Z  a 

M  a  UJ 

X  UJ  (- 

a:  Z  Ul 

UJ  M  o 

•-  ^  S 

UJ  a  3 

O  Ul 

Z  H    - 

3  UJ ; 


^      5 

UJ  UJ 

O  Z  O  t 

UJ  UJ  UJ  Z 

Z  fc  Z  UJ 

•"•  Z  w  b 

£  M  r  z 
o:       (CM 

UJ   O   Ul 

H  UJ  ^  a 
UJ  z  UJ  UJ 

O  HI  O  Z 

§i5£ 


V)  3  t- 


n  01 


UJ 
ul   O   M 


<y  I/)  u.  a 

>H  <  3  Ul 

-I  U  (0  z 

a  (X  -  z: 

>-<  UJ  -J  a: 

_i  X  3  Ul 


>  S  *•  9 
M  3  Ul  z 

8  .^  = 

^  UJ   U-      '' 

Q.  O  O  > 

X  <  UJ  K 

UJ  -I  O.  3 

N  Q.  U  3 

52x55 

<(  M  •<  u. 
UJ  X        o 


5-  >•  >  H 

I-  1-  t-  00 

_i  _i  _i 

3  3  3  Q 

4  <  4  -J 

(0  CO  (0  M 

</)  CO  CO   X 

«x  <  <  o 


>  a  UJ 

I-  a 
-I  >  o: 
3  <»:  3 
<  3  a 

CO  -5 

CO  z  a 
■««  w  O 


>-  >  IK   Z  1 

ea  ffi  I-  3  I 


1-1   M   tf   Z 

Z  Z  Z  M 

M   M   2   O 


U 

>  U.   >-   UJ 
CQ  (fi   U. 

U  U. 

>  Z   >-   UJ 

ana: 

3  -1  3  UJ 

2^25 


;;;   ^ 


a  5 
u  Z 


nO  f^  o^ 

iH   iH   »-l 


O   f^J 
tsl   <M 


M  Ul  CO  <^  <^  o 

tSJ    CsJ    CJ    CJ    (NJ    KV 
O^   O^   0^   ff**    0*   ^* 


OOiHCJM^UlvOr- 

<D  0 

0  K»  Ul  sO 

(^  <o  0 

o<sjKis3-mf^^t^ 

uiuiinmifluiuiuiu^ 

Ln  -0 

^  sO  .o  ^ 

^  .0  CO 

cotOajOQCOCOCOOO 

O*"  0**  ff^  0^  0^  0**  ^^  0^  0^ 

<r  c^ 

<^  o^  c  <^ 

(J^  0^  <J^ 

c^<r<ro^c-o^o^o^ 

129 


^        ui       r^ 


Ui        -J        ^J^        ifl        O" 
<  -o 

I      r 


^        v^        cr-        r-        o 
to         tM 


^        in        Ki        <D        o 
m       in       c\j       t-< 


^       m       •-< 


UJ  «^ 

li.       l/t 


CO 

r^ 

r-( 

r^ 

in 

O 

t-i 

M 

rH 

r-l 

(T 

tsj 

nJ- 

CJ 

•S- 

•^ 

<0 

f- 

a- 

03 

CNi 

m       o 


(H 

rH 

f^ 

r^ 

m 

r-t 

^ 

O 

(0 

Kl 

M 

m 

ff^ 

^a■ 

rH 

»-• 

03 

O 

^ 

fj 

rH 

»* 

sO 

^O 

r-* 

vO 

K> 

ir\ 

o 

xj- 

n: 

m 

o 


>- 

z 

V) 

V) 

UJ 

>■ 

(- 

yi 

> 

w 

a: 

>- 

> 

o 

<n 

C£ 

V) 
M 

o 


a: 


o 

z 


> 

M 

u 

UJ 

u- 

z 


a 

z 


Z  UJ 
V) 

•  < 

ul  UJ 

Z  tn 

M  M 

ce  a 

8u 

a  M 
Z  -J 

UJ   O 


O 

V) 


w 

r 


to  v> 

UJ  z 

</)  < 

<  ts 

UJ  a: 

</i  o 

M 

a  UJ 

•  z 


o 
</) 

UJ 

< 

UJ 

(/I 

M 

a 


o 
10 


>  ,h 

M  .0 

</)  C 

UJ  »- 

O  ►■ 

M  : 

O  U 


O 


z 


HO  CO 

I-  o  z 

H  M  CD 

a  OL  M 

Z  UJ  to 
O   Q. 


ti) 

z 
o 


> 

M 

X 


<  ■< 

t-  z 

UJ  a: 

O  UJ 


>  z 

X  M 


I-  <o 

a.  z 

z  o 

>-  w 

(0  I- 


M   Z 

>  o 

X  <J 


a: 

-1 

z 

M 

U. 

o 

<0 

-J 

(/I 

< 

UJ 

t; 

S 

n 

< 

(J 

a 

z 

-J 

< 

< 

(t 

z 

o 

CL 

Ui 

UJ 

UJ   M 

a 

z 

1-1 

-  o 

in 

UJ 

a: 

>  o 

X  Q. 


130 


INFANT  &  NEONATAL  DEATHS 


SECTION  D 

INFANT  AND  NEONATAL  DEATHS 

The  total  number  of  resident  infant  deaths  (deaths  of  children  less  than  1  year  of  age) 
decreased  by  2.6%  in  Massachusetts  from  425  in  1997  to  414  in  1998.  The  rate  of  infant 
deaths  also  decreased  -  from  5.3  infant  deaths  per  1,000  live  births  in  1997  to  5.1  infant 
deaths  per  1,000  live  births  in  1998.  As  with  live  births  and  other  deaths,  all  Massachusetts 
resident  infant  deaths  are  included  regardless  of  the  state  in  which  they  occurred. 
Neonatal  deaths  (deaths  of  infants  under  28  days  of  age)  decreased  from  323  in  1997  to 
315  in  1998,  a  decrease  of  2.5%.  The  rate  of  neonatal  deaths  also  decreased,  from  4.0  in 
1997  to  3.9  in  1998. 

INFANT  DEATHS  BY  RACE 

Beginning  with  the  publication  of  1989  data,  several  changes  occurred  in  the  method  of 
calculating  infant  mortality  rates  (IMRs)  by  race  and  ethnicity.  These  changes  affect  only 
the  calculation  of  race/ethnic  infant  mortality  rates;  all  other  data  presented  in  this 
publication  are  comparable  to  information  from  previous  years.  These  changes  are  the 
result  of  new  federal  recommendations  for  analyzing  birth  information,  including  infant 
mortality  data,  and  the  implementation  of  the  new  Massachusetts  Standard  Certificate  of 
Death  in  1989. 

Infants  born  to  black  non-Hispanic  mothers  continue  to  have  the  highest  infant  mortality 
rates  (IMRs).  The  IMR  for  black  non-Hispanics  in  1998  was  10.6  per  1,000  live  births.  This 
represents  a  decrease  of  1.1  (9.4%)  from  the  1997  rate,  but  it  is  over  double  the  IMR  for 
white  non-Hispanic  infants. 

In  1998,  the  IMR  for  Hispanics  was  unchanged  at  6.7  per  1,000  live  births.  The  mortality 
experience  of  infants  born  to  Hispanic  mothers  is  midway  between  the  experience  of 
infants  born  to  white  non-Hispanic  mothers  than  to  black  non-Hispanic  mothers.  The  1998 
IMR  of  6.7  for  Hispanic  infants  is  31.3%  higher  than  the  white  non-Hispanic  rate  and  36.8% 
below  the  black  non-Hispanic  rate. 

Asian  mothers  had  the  lowest  rates  of  infant  mortality  compared  to  the  other  race/ethniclty 
groups.  This  is  consistent  with  prior  years  with  the  exception  of  1995.  In  1998,  the  Asian 
IMR  was  2.7  deaths  per  1,000  live  births.  However,  caution  should  be  used  when 
interpreting  this  rate  since  it  is  based  on  a  small  number  (10)  of  deaths. 

INFANT  DEATHS  BY  CAUSE 

"Certain  conditions  originating  in  the  perinatal  period"  (medical  conditions  arising  from 
approximately  28  weeks  gestation  to  28  days  of  age)  was  the  leading  cause  of  death  for 
white,  black,  Asian  and  Hispanic  infants.  Congenital  anomalies  represented  the  second 
leading  cause  of  death  among  white,  Asian,  and  Hispanic  infants,  whereas  "All  Other 
Causes"  was  the  second  and  "Symptoms,  signs  and  ill-defined  conditions"  (primarily 
sudden  infant  death  syndrome  (SIDS))  was  the  third  leading  cause  of  death  for  black 
infants. 
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The  overall  leading  causes  of  infant  death  were  conditions  arising  in  the  perinatal  period 
(234  deaths)  and  congenital  anomalies  (78  deaths),  0%  and  9.3%  decreases,  respectively, 
from  1997.  Other  causes  of  infant  death  were:  SIDS  (22  deaths),  "Disorders  relating  to 
short  gestation  and  unspecified  low  birthweight"  (53  deaths),  "Other  respiratory 
conditions  of  newborn  (29  deaths),  and  homicide  (2  deaths).  There  were  8  fewer  deaths 
from  SIDS  in  1998  than  there  were  in  1997,  representing  a  26.7%  decrease.  The  number  of 
homicide  deaths  (2)  has  remained  relatively  constant  since  1994 

SIDS  remains  the  leading  cause  of  death  in  the  post-neonatal  period  (28-364  days),  while 
"disorders  relating  to  short  gestation  and  low  birthweight"  was  the  leading  cause  in  the 
neonatal  period. 


NEONATAL  AND  POST  NEONATAL  MORTALITY  RATES 

The  neonatal  mortality  rate  (infants  less  than  28  days  old)  was  3.9  deaths  per  1,000  live 
births  in  1998.  Among  white  non-Hispanic  mothers,  the  neonatal  mortality  rate  decreased 
slightly  (5%),  from  3.7  in  1997  to  3.5  in  1998.  During  this  same  time  period,  the  rate 
increased  by  6%  among  black  non-Hispanic  mothers  (from  8.0  in  1997  to  8.5  in  1998)  and 
decreased  by  4%  among  Hispanic  mothers  (from  5.2  in  1997  to  5.0  in  1998).  Among 
Asians,  the  number  of  neonatal  deaths  remained  constant  with  7  in  1997  and  1998.  (These 
rates  should  be  interpreted  cautiously  since  they  are  based  on  very  few  deaths.) 

The  overall  post  neonatal  mortality  rate,  representing  the  number  of  deaths  of  infants 
between  28  and  364  days  of  age  per  1,000  live  births,  was  slightly  less  in  1998  than  in  1997, 
declining  from  1.3  to  1.2  The  post  neonatal  mortality  rate  among  infants  of  white  non- 
Hispanic  mothers  was  the  same  in  1998  as  in  1997  at  1.1  deaths  per  1,000  live  births.  The 
most  marked  change  was  among  infants  of  black  non-Hispanic  mothers,  where  the  post 
neonatal  mortality  rate  decreased  between  1997  and  1998,  from  3.7  in  1997  to  2.2  deaths 
per  1,000  births  in  1998;  a  41%  decrease. 

There  was  a  small  increase  in  the  rate  of  post  neonatal  deaths  among  Hispanics,  from  1.5 
to  1.7,  corresponding  to  a  rate  increase  of  13.3%.  The  number  of  post  neonatal  deaths 
among  Asians  did  not  change  from  1997  to  1998  (3  deaths). 

DEFINITIONS  IMPORTANT  FOR  THIS  SECTION  INCLUDE: 

INFANT  DEATH 

Death  of  a  child  whose  age  is  less  than  one  year  (365  days). 

NEONATAL  DEATH 

Death  of  a  child  whose  age  is  less  than  28  days. 

POST  NEONATAL  DEATH 

Death  of  a  child  whose  age  is  at  least  28  days,  but  less  than  one  year. 
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RATES  IMPORTANT  FOR  THIS  SECTION  INCLUDE: 

INFANT  #  of  Resident  Deaths  at  Less  than  1  Year  of  Age  x  1,000 

MORTALITY  RATE  Total  Resident  Live  Births 

(IMR) 

NEONATAL  #  of  Resident  Deaths  at  Less  than  28  Days  of  Age  x  1 ,000 

MORTALITY  RATE  Total  Resident  Live  Births 

(NMR) 

POST  NEONATAL  #  of  Resident  Deaths  at  Least  28  Days  Old  but  <365  Days  Old  x  1,000 

MORTALITY  RATE  Total  Resident  Live  Births 

(PNMR) 
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Table  D-1.  Trends  in  Infant,  Neonatal,  and  Post  Neonatal  Mortality,  by  Race  and  Hispanic 

Ethnicity,  Massachusetts:  1989-1998 

INFANT  MORTALITY 


State  Total^'^ 


White  non- 
Hispanic 


Black  non- 
Hispanic 


Hispanic 


Asian 


Other' 


Year 

# 

Rate" 

# 

Rate" 

# 

Rate" 

# 

Rate" 

# 

Rate" 

# 

Rate" 

1989 

697 

7.6 

482 

6.6 

126 

18.8 

67 

8.6 

15 

4.6 

7 

8.1 

1990 

649 

7.0 

442 

6.1 

98 

13.7 

77 

9.1 

24 

7.0 

8 

9.5 

1991 

577 

6.5 

381 

5.5 

101 

15.0 

80 

9.4 

14 

4.2 

1 

_5 

1992 

569 

6.5 

371 

5.5 

110 

16.4 

67 

7.9 

16 

4.9 

5 

5.1 

1993 

523 

6.2 

346 

5.3 

84 

13.1 

77 

9.3 

13 

3.9 

3 

5 

1994 

499 

6.0 

343 

5.3 

79 

12.6 

64 

7.6 

8 

2.4 

5 

5.3 

1995 

419 

5.1 

275 

4.4 

65 

11.1 

58 

7.2 

19 

5.5 

2 

5 

1996 

403 

5.0 

289 

4.7 

63 

11.4 

40 

5.1 

8 

2.2 

2 

5 

1997 

425 

5.3 

294 

4.8 

64 

11.7 

55 

6.7 

10 

2.6 

2 

5 

1998 

414 

5.1 

287 

4.6 

59 

10.6 

58 

6.7 

10 

2.7 

0 

0.0 

NEONATAL  MORTALITY 

State  Total^'^ 
#         Rate" 

White  non- 
Hispanic 

Black  non- 
Hispanic                 Hispanic 

Asian 

Other' 

Year 

#        Rate" 

#         Rate"             #         Rate" 

#         Rate" 

#         Rate" 

1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 


1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 


479 
446 
401 
415 
375 
349 
298 
290 
323 
315 


5.2 
4.8 
4.5 
4.8 
4.4 
4.2 
3.6 
3.6 
4.0 
3.9 


327 
298 
266 
274 
245 
240 
198 
222 
228 
218 


4.5 
4.1 
3.9 
4.0 
3.7 
3.7 
3.1 
3.6 
3.7 
3.5 


93 
75 
72 
76 
64 
58 
50 
34 
44 
47 


13.9 

10.5 

10.7 

11.4 

10.0 

9.3 

8.5 

6.2 

8.0 

8.5 


49 
49 
53 
51 
55 
40 
39 
27 
43 
43 


6.3 
5.8 
6.2 
6.0 
6.7 
4.7 
4.8 
3.5 
5.2 
5.0 


6 

19 

10 

10 

9 

7 

10 

5  ^ 

7 

7 


1.8 
5.5 
3.0 
3.0 
2.7 
2.1 
2.9 
1.4 
1.8 
1.9 


218 
203 
176 
154 
148 
150 
121 
113 
102 
99 


2.4 
2.2 
2.0 
1.8 
1.7 
1.8 
1.5 
1.4 
1.3 
1.2 


155 

144 

115 

97 

101 

103 

77 

67 

66 

69 


2.1 
2.0 
1.7 
1.4 
1.5 
1.6 
1.2 
1.1 
1.1 
1.1 


33 
23 
29 
34 
20 
21 
15 
29 
20 
12 


4.9 
3.2 
4.3 
5.1 
3.1 
3.3 
2.6 
5.3 
3.7 
2.2 


18 
28 
27 
16 
22 
24 
19 
13 
12 
15 


2.3 
3.3 
3.2 
1.9 
2.7 
2.8 
2.3 
1.7 
1.5 
1.7 


9 
5 
4 
6 
4 
1 
9 
3 
3 
3 


2.8 
1.5 

5 

1.8 

5 


2.6 

5 

_  5 
5 


4 
5 
0 
4 
2 
4 
1 
1 
1 
0 


5.5 
0.0 

_5 

_5 

__5 

5 

_5 

__5 

0.0 


POST  NEONATAL  MORTALITY 

State  Total^  ^ 
#         Rate" 

White  non- 
Hispanic 

Black  non- 
Hispanic                 Hispanic 

Asian 

Other' 

Year 

#         Rate" 

#         Rate"             #         Rate" 

#         Rate" 

#         Rate" 

0 


0.0 


1 .  Deaths  of  infants  of  unknown  race  are  included  in  the  total  calculation-  For  rate  computations,  births  of  infants  of  unknown  race  are  allocated  into  the  race 
categories  according  to  the  distribution  of  births  of  known  race.  2.  After  the  official  year-end  closing  of  the  1998  death  certificate  registration  process,  four  additional 
infant  deaths  were  identified  for  whom  death  certificates  had  not  been  filed    All  of  these  infants  were  born  to  mothers  who  were  residents  of  Boston  at  the  time  of  their 
births.  3.  Other:  American  Indian  and  Other  races.  4.  Rates  are  expressed  per  1 .000  live  births.  5  Calculations  based  on  fewer  tfian  five  events  are  excluded. 
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Table  D-2. 

Trends  In 

Infant, 

Meonatal, 

and  Post  Neonatal  Mortality,  by             1 

Race\  Massachusetts:  1980-1998 

INFANT  MORTALITY 

Year 

State  Total^ 

White 

Black 

Asian/Other^ 
#           Rate" 

# 

Rate" 

# 

Rate' 

# 

Rate" 

1980 

748 

10.3 

655 

9.8 

87 

18.6 

5 

4.6 

1981 

710 

9.6 

616 

9.1 

85 

18.2 

8 

6.1 

1982 

764 

10.1 

656 

9.4 

102 

21.3 

5 

3.3 

1983 

682 

9.0 

579 

8.3 

89 

19.0 

12 

7.4 

1984 

699 

8.9 

601 

8.4 

82 

16.4 

13 

7.5 

1985 

745 

9.1 

608 

8.1 

126 

23.8 

11 

6.1 

1986 

695 

8.4 

560 

7.5 

123 

22.0 

11 

4.6 

1987 

608 

7.2 

486 

6.4 

110 

17.5 

12 

4.5 

1988 

693 

7.9 

546 

7.0 

133 

19.5 

13 

3.8 

1989 

697 

7.6 

549 

6.8 

131 

17.7 

17 

4.8 

1990 

649 

7.0 

519 

6.4 

106 

13.7 

24 

6.5 

1991 

577 

6.5 

461 

6.0 

102 

13.8 

14 

3.9 

1992 

569 

6.5 

438 

5.7 

114 

15.8 

17 

4.7 

1993 

523 

6.2 

423 

5.7 

87 

12.5 

13 

3.5 

1994 

499 

6.0 

407 

5.6 

81 

12.0 

11 

2.9 

1995 

419 

5.1 

333 

4.7 

65 

10.3 

21 

5.5 

1996 

403 

5.0 

329 

4.7 

65 

10.8 

8 

2.0 

1997 

425 

5.3 

349 

5.0 

66 

10.6 

10 

2.4 

1998 

414 

5.1 

345 

4.9 

59 

9.3 

10 

2.3 

NEONATAL  MORTALITY 

Year 

State  Total^ 

White 

Black 

Asian/Other^ 
#           Rate" 

# 

Rate'' 

# 

Rate'* 

# 

Rate" 

1980 

550 

7.6 

483 

7.2 

62 

13.3 

5 

4;6 

1981 

510 

6.9 

442 

6.5 

59 

12.4 

5 

3.8 

1982 

573 

7.6 

494 

7.1 

75 

15.7 

3 

5 

1983 

482 

6.3 

411 

5.9 

63 

13.4 

7 

4.3 

1984 

472 

6.0 

411 

5.8 

49 

9.8 

8 

4.6 

1985 

538 

6.6 

447 

6.0 

85 

16.0 

5 

2.8 

1986 

478 

5.8 

383 

5.2 

89 

15.9 

5 

2.1 

1987 

432 

5.1 

343 

4.6 

80 

12.7 

9 

3.4 

1988 

477 

5.4 

383 

4.9 

87 

12.8 

6 

1.8 

1989 

479 

5.2 

376 

4.7 

95 

12.8 

8 

2.3 

1990 

446 

4.8 

347 

4.3 

80 

10.3 

9 

5.1 

1991 

401 

4.5 

319 

4.1 

72 

9.8 

10 

2.8 

1992 

415 

4.8 

325 

4.3 

79 

10.9 

11 

3.1 

1993 

375 

4.4 

300 

4.1 

66 

9.5 

9 

2.4 

1994 

349 

4.2 

280 

3.8 

60 

8.9 

9 

2.4 

1995 

298 

3.6 

237 

3.3 

50 

7.9 

11 

2.9 

1996 

290 

3.6 

249 

3.5 

35 

5.8 

5 

1.2 

1997 

323 

4.0 

271 

3.9 

45 

7.2 

7 

1.7 

1998 

315 

3.9 

261 

3.7 

47 

7.4 

7 

1.6 

1 
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Table  D-2 

(cont'd). 

Trends  in 

Infant 

Neonatal 

,  and  Post  Neonatal               | 

Mortality,  by  Race\ 

Massachusetts: 

1980-1998 

POST  NEONATAL  MORTALITY 

Yppr 

State  Total^ 

White 

Black 

Asian/Other^ 
#          Rate" 

# 

Rate"* 

# 

Rate" 

# 

Rate" 

1980 

198 

2.7 

172 

2.6 

25 

5.3 

0 

0.0 

1981 

200 

2.7 

174 

2.6 

26 

5.8 

3 

_5 

1982 

191 

2.5 

162 

2.3 

27 

5.6 

2 

5 

1983 

200 

2.7 

168 

2.4 

26 

5.6 

5 

3.1 

1984 

227 

2.9 

190 

2.6 

33 

6.6 

5 

2.9 

1985 

207 

2.5 

161 

2.1 

41 

7.8 

6 

3.3 

1986 

217 

2.6 

177 

2.3 

34 

6.1 

6 

2.5 

1987 

176 

2.1 

143 

1.8 

30 

4.8 

3 

5 

1988 

216 

2.5 

163 

2.1 

46 

6.7 

7 

2.0 

1989 

218 

2.4 

173 

2.1 

36 

4.9 

9 

2.5 

1990 

203 

2.2 

172 

2.1 

26 

3.4 

5 

1.4 

1991 

176 

2.0 

142 

1.8 

30 

4.1 

4 

5 

1992 

154 

1.8 

113 

1.5 

35 

4.8 

6 

1.7 

1993 

148 

1.7 

123 

1.7 

21 

3.0 

4 

5 

1994 

150 

1.8 

127 

1.7 

21 

3.1 

2 

5 

1995 

121 

1.5 

96 

1.3 

15 

2.4 

10 

2.6 

1996 

113 

1.4 

80 

1.1 

30 

5.0 

3 

5 

1997 

102 

1.3 

78 

1.1 

21 

3.4 

3 

5 

1998 

99 

1.2 

84 

1.2 

12 

1.9 

3 

5 

1 .  Hispanic  origin  could  not  be  identified  from  the  Massachusetts  death  certificate  before  1989;  thus.  Hispanic  trend  data  are  not         | 

available.  Most  Hispanics  are  included  i 

n  the  race  category  of  white. 

Hispanic  infant  mortality  data  for  the 

years  1989  through             | 

1998  are  presented  in  Table  8B.  2.  Deaths  of  infants  of  unknown  race  are  included  in 

the  total  calculation 

For  rate 

computations. 

infants  of 

unknown  race  are  allocated  into  the  race  categories  according  to  the  distribution  of  births  of  k 

nown 

race  3.  Other:  America 

1 1ndian  and  Other  races.  4.  Rates  are  expressed  per  1 .000  live  births.  5.  Calculations  based 

on  fewer 

than  five  events  are  excluded. 
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Figure  D-3.  Infant  Mortality  Rates,  Massachusetts:  1842-1998 
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MARRIAGES  &  DIVORCES 


SECTION  E 

MARRIAGES  AND  DIVORCES 

Marriages  and  divorces  are  reported  by  place  of  occurrence  in  Massachusetts.  For 
example,  if  two  Boston  residents  are  married  in  Barnstable,  this  marriage  will  be  reported 
by  place  of  occurrence  (Barnstable)  rather  than  the  residence  of  the  couple  (Boston). 
Marriages  have  traditionally  been  reported  in  this  manner  because  of  the  number  of 
couples  who  live  in  different  communities.  Additionally,  out-of-state  residents  who  marry 
in  Massachusetts  are  included  in  these  data. 

Marriages  and  divorces  which  involve  Massachusetts  residents,  but  occur  in  other  states, 
are  not  included  in  these  figures.  No  system  of  interstate  exchange  exists  for  these 
events.  Unlike  some  states,  Massachusetts  marriage  and  divorce  laws  neither  encourage 
out-of-state  residents  to  come  to  the  state  nor  discourage  residents  from  using  the 
Massachusetts  system  by  imposing  long  waiting  periods,  etc.  This  allows  the  marriage 
data  to  be  used  to  estimate  resident  marriages. 

In  1998,  38,722  marriages  occurred  in  Massachusetts  compared  to  41,528  in  1997,  a 
decrease  of  6.8%.  The  rate  of  marriages  was  at  6.7  per  1,000  population  in  1997,  the  rate 
was  in  6.2  1998.  The  1998  US  rate  of  marriages  per  1,000  population  was  8.3,  slightly  lower 
than  the  1997  US  rate  of  8.9.  Of  all  brides  in  Massachusetts  in  1998,  72.4%  had  never 
previously  been  married.  This  percentage  was  slightly  higher  among  the  grooms~72.8%. 

In  1998,  16,010  divorces  were  granted  in  Massachusetts,  an  increase  of  0.4%  from  the 
15,942  divorces  granted  in  1997.  The  1998  rate  of  divorce  per  1,000  population  in 
Massachusetts  was  2.5,  slightly  lower  than  the  1997  divorce  rate  of  2.6.  This  rate  was  well 
below  the  1998  US  rate  of  4.2  divorces  per  1,000  population. 


RATES  IMPORTANT  FOR  THIS  SECTION  INCLUDE: 

MARRIAGE  RATE  Number  of  Occurrence  Marriages  x  1.000 

Total  Population 

DIVORCE  RATE  Number  of  Occurrence  Divorces  x  1.000 

Total  Population 
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Table  E-1.  Marriages  and  Divorces  by  County 

Massachusetts  Occurrence:  1998 

Marriages 

Divorces 

State  Total                                                       38,723 

16,010 

Counties 

Barnstable                                                         2,393 

677 

Bershire                                                                965 

412 

Bristol                                                                 3,033 

1,711 

Dukes                                                                    454 

55 

Essex                                                                    4,470 

2,180 

Franklin                                                                 411 

287 

Hampden                                                           2,813 

1,151 

Hampshire                                                            841 

274 

Middlesex                                                          8,172 

3,044 

Nantucket                                                             358 

28 

Norfolk                                                               3,513 

1,535 

Plymouth                                                            2,786 

1,271 

Suffolk                                                               4,094 

1,105 

Worcester                                                          4,420 

2,280 
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Table 

E-2.  Marriages  and  Divorces  and  Rates  per  1,000  Population 

Massachusetts  Occurrence,  Selected  Years: 

1900-1998 

Marriaqes 

Divorces 

Year 

Number 

Rate 

Number                         Rate 

1900 

24.342 

8.7 

1,258 

0.4 

1905 

27,184 

9.1 

1,554 

0.5 

1910 

30,710 

9.1 

1,929 

0.6 

1915 

31,301 

8.5 

2,252 

0.6 

1920 

38,048 

9.9 

3,647 

■    1.0 

1925 

31,238 

7.5 

3,395 

0.8 

1930 

27,431 

6.5 

3,746 

0.9 

1935 

30,019 

6.9 

4,081 

0.9 

1940 

44,836 

10.4 

4,502 

1.0 

1945 

38,197 

8.5 

6,833 

1.5 

1950 

41,711 

8.9 

6,365 

1.4 

1955 

35,585 

7.3 

5,601 

1.2 

1960 

34,050 

6.6 

5,592 

1.1 

1965 

38,281 

7.2 

7,728 

1.5 

1970 

47,292 

8.3 

10,818 

1.9 

1975 

42,103 

7.3 

16,460 

2.8 

1980 

46,273 

8.1 

17,873 

3.1 

1985 

49,849 

8.6 

21,573 

3.7 

1986 

49,990 

8.6 

19,809 

3.4 

1987 

49,034 

8.4 

16,994 

2.9 

1988 

49,941 

8.5 

17,676 

3.0 

1989 

49,174 

8.4 

16,819 

2.9 

1990 

47,786 

7.9 

16,258 

2.7 

1991 

44,621 

7.4 

14,987 

2.5 

1992 

43,228 

7.1 

15,411 

2.5 

1993 

42,355 

7.0 

14,435 

2.4 

1994 

42,503 

7.0 

15,450 

2.5 

1995 

41,522 

6.8 

15,772 

2.6 

1996 

41,234 

6.7 

15,485 

2.5 

1997 

41,528 

6.7 

15,942 

2.6 

1998 

38,722 

6.2 

16,010 

2.6 
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Table  E-3. 

Marriages  by  Age  and  Marital  Status 

Massachusetts  Occurrence 

:  1998 

Bride 

Total 

Single 

Widowed 

Divorced 

Age 

Number 

% 

Number 

% 

Number 

% 

Number 

% 

Total 

38,722 

100.0% 

28,790 

74.4% 

821 

2.1% 

9,111 

23.5% 

<20 

1,034 

100.0% 

1,032 

99.8% 

0 

0.0% 

2 

0.2% 

20-29 

19,911 

100.0% 

18,790 

94.4% 

29 

0.2% 

1,092 

5.5% 

30-39 

11,959 

100.0% 

7,715 

64.5% 

141 

1 .2%o 

4,103 

34.3% 

40-49 

4,035 

100.0% 

1,064 

26.4% 

199 

4.9% 

2,772 

68.7% 

50-59 

1,312 

100.0% 

160 

12.2% 

177 

13.5% 

975 

74.3% 

60-69 

346 

100.0% 

21 

6.1% 

179 

51.7% 

146 

42.2% 

70+ 

125 

100.0% 

8 

6.4% 

96 

76.8% 

21 

16.8% 

Groom 

Total 

Single 

Widowed 

Divorced             | 

Age 

Number 

% 

Number 

% 

Number 

% 

Number 

% 

Total 

38,723 

100.0% 

28,207 

72.8% 

865 

2.2% 

9,651 

24.9% 

<20 

386 

100.0% 

386 

100.0% 

0 

0.0% 

0 

0.0% 

20-29 

16,374 

100.0% 

15,719 

96.0% 

4 

0.0% 

651 

4.0% 

30-39 

14.109 

100.0% 

10,305 

73.0% 

63 

0.5% 

3,741 

26.5% 

40-49 

4,849 

100.0% 

1,556 

32,1% 

118 

2.4% 

3,175 

65.5% 

50-59 

2,032 

100.0% 

198 

9.7% 

215 

10.6% 

1,619 

79.7% 

60-69 

665 

100.0% 

29 

4.4% 

240 

36.1% 

396 

59.6% 

70+ 

308 

100.0% 

14 

4.6% 

225 

73.1% 

69 

22.4% 
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Table  E-4.  Ni 

jmber  of  M 

arriages 

by  age  of  Br 

de  and  Age  of  Groom 

Massachusetts  Occurrence: 

1998 

Age  of  Groom 

Age  of 

Total 

<20 

20-29 

30-39 

40-49 

50-59 

60-69 

70+ 

Bride 

Total 

38,722 

386 

16,373 

14,109 

4,849 

2,032 

665 

308 

<20 

1,034 

236 

715 

71 

9 

3 

0 

0 

20-29 

19,911 

143 

13,629 

5,674 

411 

49 

3 

2 

30-39 

11,959 

6 

1.918 

7,390 

2,270 

342 

25 

8 

40-49 

4,035 

1 

109 

917 

1,886 

948 

158 

16 

50-59 

1,312 

0 

2 

54 

265 

634 

301 

56 

60-69 

346 

0 

0 

3 

8 

54 

165 

116 

70+ 

125 

0 

0 

0 

0 

2 

13 

110 

Table  E-5. 

Number  of  M 

arriages  for  Bride 

by  Number 

of  Marriages  for  Groom 

Massachusetts  Occurrence:  1998 

Number  of  Marriages 

Groom 

Total 

1 

2 

3 

4 

5+ 

Bride 

Total 

38,723 

28,205 

8,782 

1,513 

193 

30 

1 

28,791 

24,346 

3,959 

438 

42 

6 

2 

8,290 

3,425 

3,994 

756 

102 

13 

3 

1,418 

392 

720 

270 

26 

10 

4 

179 

34 

81 

43 

21 

0 

5+ 

45 

8 

28 

6 

2 

1 
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POPULATION 


SECTION  F 
POPULATION 


The  population  data  in  this  section  are  presented  for  use  in  computing  rates  for  small 
areas  and  for  reporting  changes  over  time  by  municipality  and  county.  They  are  based 
primarily  on  the  US  Federal  Census  for  1990. 

The  Massachusetts  population  estimates  for  the  years  1985-1989  (Table  F-4)  are  calculated 
as  linear  interpolations  from  1980  and  1990  US  Federal  Census  data.  The  1997  population 
estimate  is  an  extrapolation  of  the  1990  US  Federal  Census  and  MISER  estimates  for  1995. 

All  additional  interpolations  and  calculations  have  been  provided  by  Bruce  B.  Cohen  and 
Alison  Donta,  Division  of  Research  and  Epidemiology,  Bureau  of  Health  Statistics, 
Research  and  Evaluation,  Massachusetts  Department  of  Public  Health. 

In  1998,  there  were  an  estimated  6,291,263  residents  of  Massachusetts.  This  represents  a 
6.0%  increase  in  population  since  1987,  when  the  population  numbered  5,932,611.  Among 
the  total  1998  population  in  Massachusetts,  48.3%  were  male,  25.8%  were  below  the  age  of 
20,  and  6.7%  were  over  75  years  of  age. 
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Table  F-1.  Population 

by  Race.  Age, 

and  Sex;  Massachusetts:1990' 

Age 

Sex 

Total 

White 

Black 

Other^ 

Under  1 

Male 

46,013 

40,463 

3,925 

1,630 

Female 

44.125 

38.546 

3.926 

1,653 

Total 

90,143 

79,009 

7,851 

3,283 

1^ 

Male 

169.427 

149,849 

13.663 

5.915 

Female 

161,779 

142.349 

13.489 

5,941 

Total 

331,206 

292,198 

27,152 

11,856 

5-9 

Male 

193,482 

172.170 

14.393 

6,919 

Female 

183,137 

162,336 

14,104 

6,697 

Total 

376.619 

334,506 

28,497 

13,616 

10-14 

Male 

177,899 

159,257 

13,226 

5,416 

Female 

169.117 

150,743 

12,916 

5,458 

Total 

347.016 

310,000 

26,142 

10,874 

15-19 

Male 

209,289 

187,227 

14,627 

7,435 

Female 

206,741 

184,529 

14,595 

7,617 

Total 

416.030 

371,756 

29.222 

15,052 

20-24 

Male 

256.657 

231,290 

16,344 

9,023 

Female 

260,537 

234,182 

17,002 

9,353 

Total 

517,194 

465,472 

33,346 

18,376 

25-29 

Male 

277,295 

251,142 

16.785 

9,368 

Female 

279,025 

252,738 

17,311 

8,976 

Total 

556.320 

503,880 

34,096 

18,344 

30-34 

Male 

268,701 

244,766 

15,346 

8,589 

Female 

273.629 

249,299 

15,867 

8,463 

Total 

542,330 

494,065 

31,213 

17,052 

35-39 

Male 

237,202 

217,981 

12,403 

6,818 

Female 

243,972 

223,847 

13,153 

6,972 

Total 

481.174 

441,828 

25.556 

13,790 

40-44 

Male 

211,399 

196,542 

9.811 

5,046 

Female 

221,975 

206,029 

10.619 

5,327 

Total 

433,374 

402,571 

20.430 

10,373 

Figures  are  fh>ni  the  1990  U.S.  Census. 


'  Other  races  include  Asian.  Anterican  hidian,  Hawaiian,  and  otheis  not  specified. 
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Table  F-1.  (Continued)  Population  by  Race, 

Age,  and  Sex; 

Massachusetts:1 99C 

) 

Age 

Sex 

Total 

White 

Black 

Other 

45-49 

Male 

162,636 

152,146 

7,024 

3,466 

Female 

170,698 

159,100 

8,211 

3,387 

Total 

333,334 

311,246 

15,235 

6,853 

50-54 

Male 

126,581 

118,555 

5,246 

2,780 

Female 

136,020 

127,187 

6,274 

2,559 

Total 

262,601 

245,742 

11,520 

5,339 

55-59 

Male 

120,175 

113,887 

4,238 

2,050 

Female 

131,999 

124,575 

5,263 

2,161 

Total 

252,174 

238,462 

9,501 

4,211 

60-64 

Male 

121,609 

116,299 

3,762 

1,548 

Female 

140,296 

133,558 

4,844 

1,894 

Total 

261,905 

249,857 

8,606 

3,442 

65-69 

Male 

110,424 

106,135 

3,064 

1,225 

Female 

140,959 

135,442 

4,083 

1,434 

Total 

251,383 

241,577 

7,147 

2,659 

70-74 

Male 

85,541 

82,863 

1,965 

713 

Female 

121,790 

117,883 

2,973 

934 

Total 

207,331 

200,746 

4,938 

1,647 

75-79 

Male 

59,037 

57,350 

1,199 

488 

Female 

100,616 

97,776 

2,156 

684 

Total 

159,653 

155,126 

3,355 

1,172 

80-84 

Male 

33,468 

32,561 

669 

238 

Female 

72,831 

71,105 

1,338 

388 

Total 

106,299 

103,666 

2,007 

626 

85+ 

Male 

21,905 

21,324 

439 

142 

Female 

68,434 

66,965 

1,187 

282 

Total 

90,339 

88,289 

1,626 

424 

Total 

Male 

2,888,745 

2,651,807 

158,129 

78,809 

Female 

3,127,680 

2,878,189 

169,311 

80,180 

Total 

6,016,425 

5,529,996 

327,440 

158,989 
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Figure  F-2.  1990  Massachusetts  Population  by  Age  Group 

513,288(8.5%) 
60-69  Years 

^^^    1,073,514(17.8%) 
^^^^^20-29  Years 

514,775  (8. 6%)^^L 
50-59  Year^^^^ 

^^^ 

563,622(9.4%)  ^^Hj^^^ 
70+  Years      ^^^^^^^^ 

^^^\ 

^^                             1,023,504(17.0%) 
^^                                   30-39  Years 

763,046(1 2. 7%)\                ^^^k 
10-1 9  Years      \        ^^^^k 

^^ 

766,708(12.7%) 
40-49  Years 

^^^^797,968  (13.3%) 
0-9  Years 
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Figure  F-3.  1990  Massachusetts  Population  by  Race 

Other 

158,989  3%) 

Black 

^^tf  1 "^^ 

327,440  (5%)y 

/        White 
/  5,529,996(92%) 

'   other 

races 

include  Asian,  American  Indian 

,  Hawaiian,  and  others  not  specified. 
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Table  F-2.  Massachusetts  Population  by  Cou 

nty:  1930-1990 

1930 

1940 

1950 

1960 

1970 

1980 

1990 

state 

4,249,614 

4,316,721 

4,690,514 

5,148,578 

5,689,170 

5,737,037 

6.016.425 

Counties 

32,305 

37,295 

46,805 

70,286 

96,656 

147.925 

186.605 

Barnstable 

Berkshire 

120,700 

122,273 

132,966 

142,135 

149,402 

145.110 

139.352 

Bristol 

364,590 

364,637 

381,569 

398,488 

444.301 

474.641 

506,325 

Dukes 

4,953 

5,669 

5,633 

5,829 

6,117 

8.942 

1 1 ,639 

Essex 

498,040 

496,313 

522,384 

568,831 

637,887 

633.632 

670.080 

Franklin 

49,612 

49,453 

52,747 

54,864 

59,210 

64,317 

70,092 

Hampden 

335,496 

332,107 

367.971 

429,353 

459,050 

443,018 

456,310 

Hampshire 

72,801 

72,461 

87,594 

103,229 

123,981 

138,813 

146,568 

Middlesex 

934,924 

971,390 

1,064,569 

1,238,742 

1.397,268 

1,367,034 

1.398.468 

Nantucket 

3,678 

3,401 

3,484 

3,559 

3,774 

5,087 

6.012 

Norfolk 

299,426 

325,180 

392,308 

510,256 

605.051 

606,587 

616.087 

Plymouth 

162,311 

168,824 

189,468 

248,449 

333.314 

405.437 

435.276 

Suffolk 

879,536 

863,248 

896,615 

791,329 

735,190 

650,142 

663.906 

Worcester 

491,242 

504,470 

546,401 

583,228 

637,969 

646,352 

709,705 

Data  taken  from  the  United  States  Census 
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Table  F-3. 

Massachusetts 

Population  by  City  and  Town:  1980  an 

d1990 

City /Town 

1980  US  Census   1990  US  Census 

City /Town 

1980  US  Census 

1990  US  Census 

ABINGTON 

13,517 

17,544 

8,704 

10,381 

26,271 

394 

13,971 

33,229 

26,370 

48,219 

4,075 

2,311 

1,458 

9,165 

10,634 

34,196 

14,845 

5,026 

6,993 

30,898 

4,102 

1,339 

13,067 

8,339 

14,300 

26,100 

2,731 

2,215 

1,750 

J          37,655 

36,727 

6,570 

1,038 

2,530 

562,994 

13,874 

3,126 

5,374 

3,470 

36,337 

5,226 

17,202 

2,318 

95,172 

2,397 

55,062 

1,864 

23,486 

95,322 

13,817 
17,872 

9,554 

9,445 
27,323 
418 
14,997 
35,228 
29,151 
44,630 

5,433 

2,717 

1,715 
12,066 
11.451 
38.383 
15,005 

4,558 

6,871 
40,949 

4,546 

1,481 
12.996 
10,579 
14,877 
24,720 

4,237           ! 

2,293 

2,048           ! 
38,195 
37,609 

8,023           1 

1.187 

3.134           , 
574,283 
16,064 

3,343           : 

6,266 

3,517 
33,836 

8,440           i 
21,249           1 

3,001            : 
92,788 

2,968 
54,718 

1,928 
23,302           i 
95,802           \ 

CANTON 

18.182 

3.306 

6,988 

1,149 

6,719 

6,071 

31,174 

25,431 

3,124 

1,123 

1,000 

55,112 

489 

1,871 

12,771 

7,174 

1,552 

16,293 

1,213 

657 

6,797 

24,100 

23,966 

25,298 

4,517 

12,360 

5,352 

3,730 

4,703 

21,249 

8,717 

1,671 

11,807 

9,945 

1,955 

12,905 

3,472 

15,580 

16,623 

2,204 

1,311 

1,326 

2,998 

37,195 

15,759 

92,574 

23,640 

39,580 

730 

18,530 

ACTON 

CARLISLE 

4,333 

ACUSHNET 

CARVER 

10,590 

ADAMS 

CHARLEMONT 

1,249 

AGAWAM 

CHARLTON 

9,576 

ALFORD 

CHATHAM 

6,579 

AMESBURY 

CHELMSFORD 

32,383 

AMHERST 

CHELSEA 

28,710 

ANDOVER 

CHESHIRE 

3,479 

ARLINGTON 

CHESTER 

1,280 

ASHBURNHAM 

CHESTERFIELD 

1,048 

ASHBY     . 

CHICOPEE 

56,632 

ASHFIELD 

CHILMARK 

650 

ASHLAND 

CLARKSBURG 

1,745 

ATHOL 

CLINTON 

13,222 

ATTLEBORO 

COHASSET 

7,075 

AUBURN 

COLFJAIN 

1,757 

AVON 

CONCORD 

17,076 

AVER 

CONWAY 

1,529 

BARNSTABLE 

CUMMINGTON 

785 

BARRE 

DALTON 

7,155 

BECKET 

DANVERS 

24,174 

BEDFORD 

DARTMOUTH 

27,244 

BELCHERTOWN 

DEDHAM 

23,782 

BELLINGHAM 

DEERFIELD 

5,018 

BELMONT 

DENNIS 

13,864 

BERKLEY 

DIGHTON 

5,631 

BERLIN 

DOUGLAS 

5,438 

BERNARDSTON 

DOVER 

4,915 

BEVERLY 

DRACUT 

25,594 

BILLERICA 

DUDLEY 

9,540 

BLACKSTONE 

DUNSTABLE 

2,236 

BLANDFORD 

DUXBURY 

EAST  BRIDGEWATER 

13,895 

BOLTON 

11,104 

BOSTON 

EAST  BROOKFIELD 

2,033 

BOURNE 

EAST  LONGMEADOW 
EASTHAM 

13,367 

BOXBOROUGH 

4,462 

BOXFORD 

EASTHAMPTON 

15,537 

BOYLSTON 

EASTON 

19,807 

BRAINTREE 

EDGARTOWN 

3,062 

BREWSTER 

EGREMONT 

1,229 

BRIDGEWATER 

ERVING 

1,372 

BRIMFIELD 

ESSEX 

3,260 

BROCKTON 

EVERETT 

35,701 

BROOKFIELD 

FAIRHAVEN 

16,132 

BROOKLINE 

FALL  RIVER 

92,703 

BUCKUXND 

FALMOUTH 

27,960 

BURLINGTON 

FITCHBURG 

41,194 

CAMBRIDGE 

FLORIDA 

742 
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Table  F-3.  Massachusetts  Population  by  City  and  Town:  1980  and  1990 


City /Town 

1980  US  Census  1 

990  US  Census 

City /Town 

1980  US  Census  1 

990  US  Census 

FOXBOROUGH 

14,148 

65,113 

18,217 
7,058 

17,900 

220 

5,687 

1,259 

27.768 

651 

63 

11,238 
5,380 
1,204 
7,405 

18,436 
6,154 
5,040 
4,125 
5,513 
6,960 
4,745 
643 

11,358 
8,617 
2,272 

12,170 
8,971 
3,045 

46,865 
280 
482 

20,339 
1,707 

11,140 

13,336 
1,589 

12,622 

44,678 
3,905 
7,114 
1,797 

16,408 
9,714 
1,804 

11,158 
7,362 
5,931 
6,334 

14,637 

64,989 

22,095 
8,522 

20,125 

201 

6,384 

1,583 

28,716 

830 

98 

13,035 
5,565 
1,403 
7,725 

18,666 
7,511 
5,214 
4,231 
6,526 
7,280 
4,709 
628 

11,912 
9,028 
2,385 

12,329 

10,275 
3,184 

51,418 
317 
716 

19,821 
1,959 

11,041 

14,628 
2,185 

12,926 

43,704 
5,666 
9,191 
2,797 

17,233 

10,466 
1,987 

11,873 
9,045 
7,785 
6,661 

LANESBOROUGH 

3,131 

63.175 

6.247 

9.446 

6.523 

34,508 

1.471 

29,479 

498 

7,098 

6,970 

16,301 

92,418 

18,150 

8,405 

78,471 

11,267 

53,386 

5,424 

13,453 

20,126 

3,932 

30,617 

20,916 

3,700 

5,597 

9,590 

10,220 

58,076 

8,447 

30,055 

3,108 

4,451 

36,701 

16,404 

385 

4,135 

23,390 

11,808 

6,908 

1,693 

25,860 

179 

7,315 

8,011 

818 

637 

93 

3,947 

3,032 

FRAMINGHAM 

LAWRENCE 

70,207 

FRANKLIN 

LEE 

5,849 

FREETOWN 

LEICESTER 

10,191 

GARDNER. 

LENOX 

5,069 

GAY  HE  AD 

LEOMINSTER 

38,145 

GEORGETOWN 

LEVERETT 

1,785 

GILL 

LEXINGTON 

28,974 

GLOUCESTER  " 

LEYDEN 

662 

GOSHEN 

LINCOLN 

7,666 

GOSNOLD 

LITTLETON 

7,051 

GRAFTON - 

LONGMEADOW 

15,467 

GRANBY   . 

LOWELL      ■ 

103,439 

GRANVILLE 

LUDLOW 

18,820 

GREAT  BARRINGTON 

LUNENBURG 

9,117 

GREENFIELD 

LYNN 

81,245 

GROTON 

LYNNFIELD 

11,274 

GROVE  LAND 

MALDEN 

53,884 

HADLEY 

MANCHESTER 

5,286 

HALIFAX 

MANSFIELD 

16,568 

HAMILTON 

MARBLEHEAD 

19,971 

HAMPDEN 

MARION 

4,496 

HANCOCK 

MARLBOROUGH 

31,813 

HANOVER 

MARSHFIELD 

21,531 

HANSON 

MASHPEE 

7,884 

HARDWICK 

MATTAPOISETT 

5,850 

HARVARD 

MAYNARD 

10,325 

HARWICH 

MEDFIELD 

10,531 

HATFIELD 

MEDFORD 

57,407 

HAVERHILL 

MEDWAY 

9,931 

HAWLEY 

MELROSE 

28,150 

HEATH 

MENDON 

4,010 

HINGHAM 

MERRIMAC 

5,166 

HINSDALE.. 

METHUEN 

39,990 

HOLBROOK 

MIDDLEBOROUGH 

17,867 

HOLDEN    ' 

MIDDLEFIELD 

392 

HOLLAND 

MIDDLETON 

4,921 

HOLLISTON 

MILFORD 

25,355 

HOLYOKE 

MILLBURY 

12,228 

HOPE DALE 

MILLIS 

7,613 

HOPKINTON 

MILLVILLE 

2,236 

HUBBARDSTON 

MILTON 

25,725 

'HUDSON 

MONROE 

115 

HULL 

MONSON 

7,776 

HUNTINGTON 

MONTAGUE 

8,316 

IPSWICH 

MONTEREY 

805 

KINGSTON 

MONTGOMERY 
MOUNT  WASHINGTON 
NAHANT 

759 

LAKEVILLE 

135 

LANCASTER 

3,828 
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Table  F-3.  Massachusetts  Population  by  City  and  Town:  1980  and  1990 


City/Town 

1980  US  Census   1990  US  Census 

NANTUCKET 

5,087 

29,461 

27,901 

159 

98,478 

671 

1,160 
688 

4,529 
15,900 
83,622 

6,363 
18,063 
20,129 
21,095 

4,150 
11,455 
29,286 
10,568 
12,246 

2,386 
12,690 

9,182 
29,711 

1,984 
994 

6,844 

5,306 

963 

11,680 

11,389 

3,762 
45,976 

1,112 
13,487 

8,061 
633 

1,024 

953 

51,974 

425 

5,857 
35,913 

1,974 

2,425 

3,536 
84,743 
28,218 

9,085 

6,012 

NATICK 

30,510 

NEEDHAM 

27,557 

NEW  ASHFORD 

192 

NEW  BEDFORD 

99,922 

NEW  BRAINTREE 

881 

NEW  MARLBOROUGH 

1,240 

NEW  SALEM 

802 

NEWBURY 

5,623 

NEWBURYPORT 

16,317 

NEWTON 

82,585 

NORFOLK 

9,270 

NORTH  ADAMS 

16,797 

NORTH  ANDOVER 

22,792 

NORTH  ATTLEBORO 

25,038 

NORTH  BROOKFIELD 

4,708 

NORTH  READING 

12,002 

NORTHAMPTON 

29,289 

NORTHBOROUGH 

1 1 ,929 

NORTHBRIDGE 

13,371 

NORTHFIELD 

2,838 

NORTON 

14,265 

NORWELL 

9,279 

NORWOOD 

28,700 

OAK  BLUFFS 

2,804 

OAKHAM 

1,503 

ORANGE 

7,312 

ORLEANS 

5,838 

OTIS 

1,073 

OXFORD 

12,588 

PALMER 

12,054 

PAXTON 

4,047 

PEABODY 

47,039 

PELHAM 

1,373 

PEMBROKE 

14,544 

PEPPERELL 

10,098 

PERU 

779 

PETERSHAM 

1,131 

PHILLIPSTON 

1,485 

PITTSFIELD 

48.622 

PLAINFIELD 

571 

PLAINVILLE 

6,871 

PLYMOUTH 

45,608 

PLYMPTON 

2,384 

PRINCETON 

3,189 

PROVINCETOWN 

3,561 

QUINCY 

84,985 

RANDOLPH 

30,093 

RAYNHAM 

9,867 

City /Town 


1980  US  Census  1990  US  Census 


READING 


REHOBOTH 


REVERE 


RICHMOND 


ROCHESTER 


ROCKLAND 


ROCKPORT 


ROWE 


ROWLEY 


ROYALSTON 


RUSSELL 


RUTLAND 


SALEM 


SALISBURY 


SANDISFIELD 


SANDWICH^^ 
SAUGUS 


SAVOY 


SCITUATE 


SEEKONK 


SHARON 


SHEFFIELD 


SHELBURNE 


SHERBORN 


SHIRLEY 


SHREWSBURY 


SHUTESBURY 


SOMERSET 


SOMERVILLE 


SOUTH  HADLEY 


SOUTHAMPTON 


SOUTHBOROUGH_ 
sbuTHBRIDGE 

southw|ck 

[spencer 

[sFringfield 
sterling 


STOCKBRIDGE 


stoneham  _ 

stoughton 

stow 


sturbridge^ 

SUDBURY 


SUNDERLAND 


SUTTON 


swAMPscorr 


SWANSEA 
TAUNTON 
TEMPLETON 


22,678 

7,570 

42,423 

1,659 

3,205 

15,695 

6,345 

336 

3,867 

955 

1,570 

4,334 

38,220 

5,973 

720 

8,727 

24,746 

644 

17,317 

12,269 

13,601 

2,743 

2,002 

4,049 

5,124 

22,674 

1,049 

18,813 

77,372 

16,399 

4,137 

6,193 

16,665 

7,382 

10,774 

152,319 

5,440 

2,328 

21,424 

26,710 

5,144 

5,976 

14,027 

2,929 

5,855 

13,837 

15,461 

45,001 

6,070 


22,539 

8,656 

42,786 

1,677 

3,921 

16,123 

7,482 

378 

4,452 

1,147 

1,594 

4,936 

38,091 

6,882 

667 

15,489 

25,549 

634 

16,786 

13,046 

15,517 

2,910 

2,012 

3,989 

6,118 

24,146 

1,561 

17,655 

76,210 

16,685 

4,478 

6,628 

17,816 

7,667 

1 1 ,645 

156,983 

6,481 

2,408 

22,203 

26,777 

5,328 

7,775 

14,358 

3,399 

6,824 

13,650 

15,411 

49,832 

6,438 
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Table  F-3.  Massachusetts  Population  by  City  and  Town:  1980  and  1990 


City /Town 

1980  US  Census 

1990  US  Census 

City /Town 

1980  US  Census 

1990  US  Census 

TEWKSBURY 

24,635 

2,972 

235 

5,709 

.7,201 

1,486 

:  5,683 

344 

3,886 

8,374 

.24,895 

1.177 

18,859 

58,200 

8,953 

18,457 

3,777 

603 

587 

34,384 

12.170 

14,480 

27,209 

2.209 

694 

3,897 

6,204 

6,359 

3,026 

2.861 

27.042 

1.280 

1.010 

13,619 

36,465 

13,434 

1,137 

5,139 

11,169 

13,763 

13.212 

55.601 

1.341 

13.534 

12.053 

2,237 

8,741 

17.471 

7.019 

27,266 

3,120 

289 

5,754 

8,496 

1,573 

8,642 

369 

4,677 

10,415 

24,825 

1,566 

20,212 

57,878 

9,808 

19,232 

4,437 

740 

615 

33,284 

11,874 

16,196 

26,615 

2,493 

899 

4,212 

6,611 

6,389 

3,532 

3,421 

27,537 

1,483 

1,704 

14,133 

38,372 

16,392 

1,327 

6,191 

10,200 

13,852 

12.557 

54,063 

1,375 

13,240 

12,635 

2,515 

8,220 

17,651 

8,805 

WINCHESTER 

20.701 

598 

19,294 

36,626 

161.799 

932 

7,580 

18.449 

5.737.037 

20,267 

TISBURY 

WINDSOR 

770 

TOLLAND 

WINTHROP 

18,127 

TOPSFIELD 

WOBURN 

35,943 

TOWNSEND 

WORCESTER 

169,759 

TRURO 

WORTHINGTON 

1.156 

TYNGSBOROUGH 

WRENTHAM 

9.006 

TYRINGHAM 

YARMOUTH 

21.174 

UPTON 

Statewide  Totals 

UXBRIDGE 

6,016.425 

WAKEFIELD 

WALES 

WALPOLE 

WALTHAM 

WARE 

WAREHAM 

WARREN 

WARWICK 

WASHINGTON 

WATERTOWN 

WAYLAND 

WEBSTER 

WELLESLEY 

WELLFLEET 

WENDELL 

WENHAM 

WEST  BOYLSTON 

WEST  BRIDGEWATER 
WEST  BROOKFIELD 

WEST  NEWBURY 
WEST  SPRINGFIELD 
WEST  STOCKBRIDGE 

WEST  TISBURY 

WESTBOROUGH 

WESTFIELD 

WESTFORD 

WESTHAMPTON 

WESTMINSTER 

WESTON 

WESTPORT 

WESTWOOD 

WEYMOUTH 

WHATELY 

jWHITMAN 

tWILBRAHAM 

WILLIAMSBURG 

WILLIAMSTOWN 

WILMINGTON 
WINCHENDON 

159 


Table  F-4. 

Population  Counts  and  Estimates, 

Massachusetts:  1980, 

1985-1998 

AGE  GROUP 

YEAR 

TOTAL 

MALE 

FEMALE 

0-4 

1980 

337,215 

173,029 

164,186 

1985 

379,282 

194,237 

185,045 

1986 

387,696 

198,479 

189,217 

1987 

396,109 

202,720 

193,389 

1988 

404,522 

206,962 

197,560 

1989 

412,935 

211,203 

201,732 

1990 

421,349 

215,445 

205,904 

1991 

424,617 

217,179  . 

207,438 

1992 

425,142 

217,537 

207,605 

1993 

424,647 

217,471 

207,176 

1994 

421,986 

216,493 

205,493 

1995 

415,741 

213,448 

202,293 

1996 

409,660 

210,345 

199,315 

1997 

404,223 

207,394 

196,829 

1998 

399,860 

204,983 

194,877 

5-9 

1980 

374,734 

191,602 

183,132 

1985 

375,677 

192,542 

183,135 

1986 

375,865 

192,730 

183,135 

1987 

376,054 

192,918 

183,136 

1988 

376,242 

193,106 

183,136 

1989 

376,431 

193,294 

183,137 

1990 

376,619 

193,482 

183,137 

1991 

384,465 

197,306 

187,159 

1992 

388,956 

199,564 

189,392 

1993 

392,430 

201,241 

191,189 

1994 

399,236 

204,404 

194,832 

1995 

404,660 

206,980 

197,680 

1996 

410,066 

209,813 

200,253 

1997 

414,757 

212,313 

202,444 

1998 

414,810 

212,483 

202,327 

10-  14 

1980 

461,332 

235,669 

225,663 

1985 

404,174 

206,784 

197,390 

1986 

392,742 

201,007 

191,735 

1987 

381,311 

195,230 

186,081 

1988 

369,879 

189,453 

180,426 

1989 

358,448 

183,676 

174,772 

1990 

•    347,016 

177,899 

169,117 

1991 

355,502 

182,288 

173,214 

1992 

358,775 

184,070 

174,705 

1993 

363,655 

186,671 

176,984 

1994 

368,790 

189,353 

179,437 

^— 

1995 

372,452 

191,298 

181,154 

1996 

380,540 

195,292 

185,248 

1997 

388,421 

199,263 

189,158 

1998 

391,860 

200,941 

190,919 

160 


Table  F-4.  Population  Counts  and  Estimates.  Massachusetts:   1980.  1985-1998 

AGE  GROUP YEAR TOTAL MALE FEMALE 

15-19  1980 

1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 

20-24  1980 

1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 

25-29  1980 

1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 


548,239 

274.859 

273,380 

482,135 

242,074 

240,061 

468,914 

235,517 

233,397 

455,693 

228,960 

226,733 

442,472 

222,403 

220,069 

429,251 

215,846 

213,405 

416,030 

209,289 

206,741 

391,939 

197,402 

194,537 

383,111 

192,951 

190,160 

383,138 

192,863 

190,275 

389,017 

195,597 

193,420 

397,926 

200,053 

197,873 

407,088 

204,859 

202,229 

410,740 

207,139 

203,601 

418,488 

211,026 

207,452 

552,902 

270,713 

282,189 

535,048 

263,685 

271,363 

531,477 

262,279 

269,198 

527,907 

260,874 

267,033 

524,335 

259,468 

264,867 

520,765 

258,063 

262,702 

517,194 

256,657 

260,537 

514,576 

255,360 

259,216 

516,059 

256,092 

259,967 

508,509 

252,385 

256,124 

497,732 

247,056 

250,676 

486,412 

241,442 

244,970 

469,010 

232,807 

236,203 

463,895 

230,140 

233,755 

465,352 

230,886 

234,466 

489,175 

239,341 

249,834 

522,748 

258,318 

264,430 

529,462 

262,113 

267,349 

536,177 

265,909 

270,268 

542,891 

269,704 

273,187 

549,606 

273,500 

276,106 

556,320 

277,295 

279,025 

540,234 

268,978 

271,256 

529,711 

263,810 

265,901 

518,304 

258,294 

260,010 

512,557 

255,973 

256,584 

510,664 

255,351 

255,313 

514,088 

257,258 

256,830 

511,765 

256,137 

255,628 

502,345 

251,390 

250,955 

161 


Table  F-4. 

Population 

Counts  and  Estimates, 

Massachusetts:  1980, 

1985-1998 

AGE  GROUP 

YEAR 

TOTAL 

MALE 

FEMALE 

30-34 

1980 

446,395 

217,649 

228,746 

1985 

494,363 

243,175 

251,188 

1986 

503,956 

248,280 

255,676 

1987 

513,549 

253,385 

260,164 

1988 

523,143 

258,491 

264,652 

1989 

532,737 

263,596 

269,141 

1990 

542,330 

268,701 

273,629 

1991 

547,724 

272,103 

275,621 

1992 

543,398 

270,256 

273,142 

1993 

539,945 

268,647 

271,298 

1994 

537,869 

267,675 

270,194 

1995 

529,735 

263,782 

265,953 

1 

1996 

518,478 

258,141 

260,337 

1997 

512,473 

255,510 

256,963 

1998 

502,992 

251,066 

251,926 

35-39 

1980 

348,552 

169,502 

179,050 

1985 

414,863 

203,352 

211,511 

1986 

428,125 

210,122 

218,003 

1987 

441,387 

216,892 

224,495 

1988 

454,650 

223,662 

230,988 

1989 

467,912 

230,432 

237,480 

1990 

481,174 

237,202 

243,972 

1991 

492,003 

242,601 

249,402 

1992 

501,299 

247,290 

254,009 

1993 

508,723 

251,039 

257,684 

1994 

517,102 

255,251 

261,851 

1995 

522,467 

258,017 

264,450 

1996 

527,036 

260,758 

266,278 

1997 

525,899 

260,595 

265,304 

1998 

522,796 

,  259,389 

263,407 

40-44 

1980 

278,748 

134,925 

143,823 

1985 

356,061 

173,162 

182,899 

1986 

371,523 

180,809 

190,714 

1987 

386,986 

188,457 

198,529 

1988 

402,449 

196,104 

206,345 

1989 

417,912 

203,752 

214,160 

1990 

433,374 

211,399 

221,975 

1991 

452,459 

221,123 

231,336 

1992 

448,133 

219,257 

228,876 

1993 

450,944 

220,919 

230,025 

1994 

458,221 

224,614 

233,607 

1995 

466,848 

229,037 

237,811 

1996 

477,644 

234,298 

243,346 

1997 

489,729 

240,396 

249,333 

1998 

496,569 

243,966 

252,603 

162 


Table. F-4.  Population  Counts  and  Estimates,  Massachusetts:   1980,  1985-1998 

AGE  GROUP YEAR TOTAL MALE FEMALE 

45-49  1980 

1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 

50-54  1980 

1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 

55-59  1980 

1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 


278,261 

134,444 

143,817 

305,798 

148,540 

157,258 

311,305 

151,359 

159,946 

316,812 

154,178 

162,634 

322,320 

156,998 

165,322 

327,827 

159,817 

168,010 

333,334 

162,636 

170,698 

347,758 

169,614 

178,144 

372,449 

181,639 

190,810 

388,267 

189,222 

199,045 

405,627 

197,458 

208,169 

424,194 

206,334 

217,860 

440.676 

214,576 

226.100 

439,700 

214,255 

225,445 

442,352 

215,783 

226,569 

306,574 

146,211 

160,363 

284,588 

136,396 

148,192 

280,190 

134,433 

145,757 

275,793 

132,470 

143,323 

271,396 

130,507 

140,889 

266,998 

128,544 

138,454 

262,601 

126,581 

136,020 

266,799 

128,835 

137,964 

274,537 

132,602 

141,935 

291,124 

140,790 

150,334 

305,629 

148,204 

157,425 

317,854 

154,500 

163,354 

331,747 

161,214 

170,533 

359,036 

174,461 

184,575 

376,308 

182,775 

193,533 

310,995 

145,603 

165,392 

281,585 

132,889 

148,696 

275,702 

130,346 

145,356 

269,820 

127,803 

142,017 

263,939 

125,261 

138,678 

258,056 

122,718 

135,338 

252,174 

120,175 

131,999 

243,598 

116,332 

127,266 

239,741 

114,800 

124,941 

238,223 

114,215 

124,008 

240,256 

115,150 

125,106 

243,035 

116,491 

126,544 

248,445 

119,247 

129,198 

258,444 

124,059 

134,385 

275,482 

132,476 

143,006 

163 


Table  F-4. 

Population  Col 

ints  and  Estimates, 

Massachusetts:  1980, 

1985-1998 

AGE  GROUP 

YEAR 

TOTAL 

MALE 

FEMALE 

60-64 

1980 

277,384 

126,323 

151,061 

1985 

269,645 

123,966 

145,679 

1986 

268,097 

123,495 

144,602 

1987 

266.549 

123,023 

143,526 

1988 

265,001 

122,552 

142,449 

1989 

263,453 

122,080 

141,373 

1990 

261.905 

121,609 

140,296 

1991 

252,853 

117,797 

135,056 

1992 

243,758 

113,682 

130,076 

1993 

236,302 

110,383 

125,919 

1994 

229,887 

107,716 

122,171 

1995 

225,426 

105,979 

119,447 

1996 

221,450 

104,381 

117,069 

1997 

220,318 

104,206 

116,112 

1998 

220,073 

104,333 

115,740 

65-69 

1980 

235,574 

101,023 

134,551 

1985 

243,479 

105,724 

137,755 

1986 

245,060 

106,664 

138,396 

1987 

246,641 

107,604 

139,037 

1988 

248,221 

108,544 

139,677 

1989 

249,802 

109,484 

140,318 

1990 

251,383 

110,424 

140,959 

1991 

242,200 

107,138 

135,062 

1992 

239,439 

106,603 

132,836 

1993 

236,419 

106,028 

130,391 

1994 

233,259 

105,261 

127,998 

1995 

229,328 

103,887 

125,441 

1996 

226,174 

102,090 

124,084 

1997 

220,342 

99,675 

120,667 

1998 

224,578 

102,051 

122,527 

70-74 

1980 

187,041 

73,235 

113,806 

1985 

197,186 

79,388 

117,798 

1986 

199,215 

80,619 

118,596 

1987 

201,244 

81,849 

119,395 

1988 

203,273 

83,080 

120,193 

1989  ' 

205,302 

84,310 

120,992 

1990 

207,331 

85,541 

121,790 

1991 

206,064 

85,541 

120,523 

1992 

207,286 

86,411 

120,875 

1993 

207,610 

86,774 

120,836 

1994 

209,543 

88,009 

121,534 

1995 

211,201 

89,345 

121,856 

1996 

210,014 

88,742 

121,272 

1997 

209,512 

89,113 

120,399 

1998 

217,425 

93,318 

124,107 
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Table  F-4. 

Population  Counts  and  Estimates, 

Massachusetts:  1980, 

1985-1998 

AGE  GROUP 

YEAR 

TOTAL 

MALE 

FEMALE 

75-79 

1980 

137,828 

48,145 

89.683 

1985 

148,741 

53,591 

95,150 

1986 

150,923 

54,680 

96,243 

1987 

153,105 

55,769 

97,336 

1988 

155,298 

56,869 

98,429 

1989 

157,471 

57,948 

99,523 

1990 

159,653 

59,037 

100,616 

1991 

157,534 

59,176 

98,358 

1992 

157,819 

59,824 

97,995 

1993 

158,987 

60,752 

98,235 

1994 

161,268 

62,072 

99,196 

1995 

162,986 

63,262 

99,724 

1996 

166,496 

64,548 

101,948 

1997 

169,323 

66,029 

103,294 

1998 

178,254| 

69,719 

108,535 

80-84 

1980 

92,180 

28,513 

63,667 

1985 

99,240 

30,991 

68,249 

1986 

100,651 

31,486 

69,165 

1987 

102,064 

31,982 

70,082 

1988 

•   103,475 

32,477 

70,998 

1989 

104,888 

32,973 

71,915 

1990 

106,299 

33,468 

72,831 

1991 

106,558 

33,989 

72,569 

1992 

108,271 

34,969 

73,302 

1993 

109,369 

35,782 

73,587 

1994 

110,817 

36,721 

74,096 

1995 

112,913 

37,919 

74,994 

1996 

114,039 

38,664 

75,375 

1997 

114,787 

39,273 

75,514 

1998 

121,228 

41,932 

79,296 

85+ 

1980 

73,908 

20,107 

53,801 

1985 

82,124 

21,006 

61,118 

1986 

83,767 

21,186 

62,581 

1987 

85,410 

21,366 

64,044 

1988 

87,052 

21,545 

65,507 

1989 

88,696 

21,725 

66,971 

1990 

90,339 

21,905 

68,434 

1991 

91,218 

22,231 

68,987 

1992 

99,184   . 

24,479 

74,705 

1993 

106,943 

26,789 

80,154 

1994 

107,996 

27,258 

80,738 

1995 

108,970 

27,600 

81,370 

1996 

111,703 

28,439 

83,264 

1997 

114,258 

29,558 

84,700 

1998 

120.501 

31,447 

89,054 
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Table  F-4.  Population  Counts  and  Estimates.  Massachusetts:  1980. 1985-1998 

AGE  GROUP YEAR TOTAL MALE FEMALE 

TOTAL 


1980 

5,737,037 

2.730,893 

3,006,144 

1985 

5,876,737 

2,809,820 

3,066,917 

1986 

5,904,670 

2,825,604 

3,079,066 

1987 

5,932,611 

2,841,389 

3,091,222 

1988 

5,960,548 

2,857,176 

3,103,372 

1989 

5,988,490 

2,872,961 

3,115.529 

1990 

6,016,425 

2,888.745 

3,127.680 

1991 

6,018.101 

2.894.993 

3,123.108 

1992 

6,037,068 

2.905,836 

3,131,232 

1993 

6,063,539 

2,920,265 

3,143,274 

1994 

6.106,792 

2,944,265 

3,162.527 

1995 

6,142.812 

2,964.725 

3.178.087 

1996 

6,184.354 

2,985,472 

3.198.882 

1997 

6,227.622 

3,009,516 

3.218.106 

1998 

6,291.263 

3,039,964 

3,251,299 
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APPENDICES 


DEPARTMEMT  OF  PUBLIC  HEAITH 
REGISTBr  OF  VITAL  RECORDS  AMD  STATISTICS 

STANDARD  CERTIFICATE  OF  LIVE  BIRTH 


JU.  U I T  /  lOWN  MAKING  RETURN 


3e.  ReGBTEREO^WMBER 
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rHYSIOAHS  ANO  . 
HOHCAl.  EXAUmOtS 


m 


Uiiir  ^amtnonuiealtli  of  MnssadfUStUB 

STANOAAO  C^TinCAJl  OF  OCATH 
ReaiSTRV:  Of  VITAL  ReCO«bs  AHO  STATtST»CS 


STATE  use 
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«T. 

% 
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«. 

PKCL 
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n. 
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M. 

rL 
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9. 
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■  M/ny. 

1 

MGOCXAM 

C 

•3     - 

VOMCNf 

•                 nAC€ 

v 

CSRT 

fMrfto 

STATE  use  OWCY 


DECEDENT 


INFORMANT 


DISPOSITION' 


O  SUnUl  O  CREMATION 

Q  ENTOUeMEHT  D  HEMOVAI.  PROM  STATE 

23  a  DONATION    O  OIH.  SPEfc 


CERTIFIER 


BLACK  INK  ONLY 


2&* 


DATE  Of  DtSI*OSfTIOH 
27 


NAMEANOAOOfiESSOFfACttJry 

2s«/t 


l.OCJ<XiOH(CHy/Town.  Sflm) 
2Bb 
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u  EnlM  UNOCRLYMG 
CAUSE  f<&Mas«  or  tn^ury  IKM 
IniUatod  «v«ntx  rvsufting  in 
dMin)  LAST. 

WASAUTOPSy 
PERFOftMCD? 
irr«sorMb> 


WAS  CASE  HEFEflOEO 

TOM.e.? 

p-worMoj 


34  MANNER  Of^ 

O  NATURAL  Q  HOMIClOE         O  COOLO  MOT  OE  OCTEflUINED 

O  ACCIDENT  D  SOICIOE  Q  PeNCHNGWVESTIGAnON 


DESCniBE  HOW  INJURY  OCCURRQ) 


3Sd 


PLACE  Of  INJURY  -  Aj  hom«. 
Kwn.  itn^i,  fadoTf,  oftic*  t>4dg.. 
•«cSp«oVtc 

a5« 


DATE  Of  IfiJURY 


Approiimaie  int«rv3f 
e«twc«n  Ons«i  a(>d  OeMft 


WEftE  AUTOPSY  FWttNG 

AVAILABLE  PflOR  TO 
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Of  OEATMT  fYwiprHol 


TfMEOf  (NJURY 


IN,iORYATWOf 


LOCATION  (f4o.  <  SI,  Ckynawn,  Sl*#»J 
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HEALTH  AGENT 


laa  NAME  OF  POONOONONG  REGISTERED  NORSE 
NAME 


RECEIVED  IN  THE  CHY/TOWN  OF: 
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SIGNATURE 


OATEOFHECORO 
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>•  4*«4  ft  l|  »4  o  «  «fta 


OCrArtTMtMT  OF  rtJ«LIC  MtALTH 

nscisTn Y  OF  vital  reccmos  a«o  itatijtics 

REPORT  OF  FETAL   DEATH 
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114.  • 


■D 
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I  If. 
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«»«•  I 

I 

1^_ I 


It.  >> 


'«««(  •Mrf/««  «n*- 


IMU(04AT(CAUSC 


cause  OF 

MTAL 

oiarn 


I  S*«»tT  '  •<•*  •»  MM^vwtl 


,  S»«Mf  Fm^  AT  MUtw**^ 


iMcMy  f  «t^  M  Umvtm*! 


fAMT      OTHCM  SICMI^ICAHTCONOlTlONt  O'  rCTUSOn  MOfMf  Ar   Ca^^Hm^  c*A«r«H«t.n«  M  5 
0  l«1rf  ***t«i  but  n«l  <«t«««rf  M  CM'M  t<.««  in  Ul 


COM^tlCATtOMS  Of  r«<CNA**CY 
IT 


ffJxjt  (H(0  ttf  OAC  CA*OA. 
OlMlf4CCA«OM  0«^  OCLIVtRV. 


rHv»4C4AN-«  crriMATC 

O^  CCSTATiON 


!>,«*,**  ^  ^  r;*^ --«-,  ■.        COU^UCATIONSOF  CAfOA  ANO/OM  OfLIVCAT 


AUTOPSY 


ItVflt*  mr  wW|«  -*<»«•»«'/ 


-Lb- 


COMCUnACNritt.NCnCSOAC0N0IT<O*4S  Af  f  CCTINC  THCmcCMANCr  fO««<«i*««'^.rW«    -.«««.     ICONOCHirACUAC'OAMAflONSOn  ANOMALKSOF  fCTUl  40«««.^*««#-*«1«# -A«*,^ 

2J. '■  JI. 


NAUC  o^  rHVSICIANOA  ArTCNOANT>rr#«  «<««>"(* 

JI. 


tiTie 


•ui<UL,c*ca<rio<i,o«  0  MoirirAL 

n. 


nAMC  or  ruaoiti  oinccToii  iir  a*ti 
Jt. 


ccKcrc«i    OK  caCMiroar-NiMC  on  »«in  'nofct.' 


■  AUC  or    rACIllIT  <H>»|>ilsl  o<  tuiiaal  M<Hn«| 

a : 


tOCiflON 


cirr  o«  town 


tl<A<l.'<   tf  AlltAilM   r>l<<cU<    •<   »>4I<«I    t<a-l«< 


DEFINITION: 


"Fetal  death"  per  chapter  111  section  202  of  the  M.G.L.  means  death  prior  to  the 
cornplete  expulsion  or  extraction  from  its  mother  of  a  fetus,  irrespective  of  the  duration 
of  pregnancy,  as  indicated  by  the  fact  that  after  such  expulsion  or  extraction  the  fetus: 
does  not  breathe  or  show  any  othtr  evidence  of  life  such  as  beating  of  the  heart,  pulsation 
of  the  umbilical  cord,  or  definite  movement  of  voluntary  muscles.  A  fetal  death  does 
NOT  include  an  induced  abortion  as  defiried  in  section  12K  of  chapter  1 12  of  M.G.L.  . 
Spontaneous  abortions  are   to  be  included. 


TO  BE  REPORTED:         Only  fetal  c^eaths  of  twenty  weeks  or  more  gestation  or  of  a  weight  of  350  grams  or  more 

are  to  be  reported. 


INSTRUCTIONS: 


Return   completed    reported    within    10  days   to    the    Registry   of   Vital    Records  and 
Statistics.  Rm. 
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FORM  R-3(M-5M    11/77   PHR. 


HORM  R-I0I-J9 


PHIS  CERTIFICATE  IS 
^OTTOBEUSED 
>UTSIDE  OF 
MASSACHUSETTS. 

iOT  VALID  AFTER: 


HIS  IS  A  PERMANENT  RECX)RD. 
K  ooty  4»c»bl«  MxA  hfc  or  approved 
ack  lypewriier  ribboo.  Every  Bctn  of 
foniuKioaihouidbccarefuUyuipplial. 
LTERATtONS  AND  ERASURES  IN 
lilS  CERTIFICATE  ARE  FORBID- 
EN;  PENALTY  FOR  VIOLATION. 
ME  HUNDRED  DOLLARS. 

OLCHAP.  201,  tj  28.  2gA,  48.  49. 
.S7«ndCHAP.4<.jI«. 


1  MEDICAL 
C£RTinCATES 
ON  FILE 

I  COMMISSION 
ON  FILE 


I     Place  of  Marriage 


Qty  or  Town : '. ; 

fPo  wo*  e»<er  ■■«€  of  villjigc  or  t«ctioa  of  tiij  or  low) 


OEPAHTMENT  OF  PUBLIC  HEALTH 
REGISTRr  OF  VITAL  RECORDS  AND  STATISTICS 

CERTIFICATE  OF  MARRIAGE 

TYiis  ccrlifkalc  must  be  delivered  lo  the  person  before  whom  the 
marriage  is  to  be  contracted  before  be  prooceds  to  jolcmnizc  the  same 

2     Date  of  Marriage. 


(Staenienumbe, 


(Month) 


(Day) 


(Year) 


(City  or  town  making  , 
Registered  No.  - 

.IntentiooNo.. 


J     FULL  NAME 


GROOM 


3A  SURNAME 

AFTER  MARRIAGE 


4     DATE  OF  BIRTH 


6     RESIDENCE 
NO.  i  ST 
CITY/ 
TOWN 


7     NUMBER  OF 
MARRIAGE 
(Ifl,  2nd,  3rd.  etc.) 


8     WIDOWED 
OR  DIVORCED 


9    BIRTHPLACrE 


(City  or  town) 


(State  or  country) 


10     MAIDEN  NAME 
OF  MOTHER 


II     NAME  OF 
FATHER 


12     FULL  NAME 


BRIDE 


I2A  SURNAME 

AFTER  MARRIAGE 


13     DATE  OF  BIRTH 


14     OCCUPATION 


15     RESIDENCE 
NO.  A  ST.: 

cmr/ 

TOWN 


16  NUMBER  OF 
MARRIAGE 
(1st.  2nd.  3rd.  etc.) 


17     WIDOWED 
OR  DIVORCED 


IS     BIRTHPLACE 


(City  or  (own) 


(State  or  eountty) 


19     MAIDEN  NAME 
OF  MOTHER 


20     NAME  OF 
FATHER 


21     THE    INTENTION   OF   MARRIAGE    by   the  above-mentioned   persons    was   duly   entered   by  me   in    the  records  of  the  Conuni 

according  to  law,  (his -  day  of 


a  COURT  WAIVER  Issued  __^__ 
a  AGE  ORDER  (Month) 


(Name  of  Community) 


(Day) 


(Year) 


-by. 


(City  or  Town  Clerk  or  Registrar) 


22     I  HEREBY  CERTIFY  (hat  I  joined  the  above-named  pei 


marriage  a(  No. • - 

(If  marriage  was  sole(iinized  in  a  church,  give  its  NAME  instead  of  street  and  i 


(Mofith) 


(Day) 


(Year) 


Official  station 

(Minister  of  the  (jOspeL  Oergyman,  Priest.  Rabbi,  or  Justice  of  ih- 


Residence  No. 


S(.,  Ci(y  or  Town  of  _ 


23     Ceilirica(e  recorded  by  ci(y  or  (own  derk . 


(Mon(h). 


(Day) 


(Year)        CLERK  OR  kEGISTRAR 
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^hr  Commontorallli   o(   iHa'tftarbutfrtU 

DEPARTMENT    OF     PUBLIC    HEALTH 

REGISTRY    OF    VITAL   RECORDS    AND    STATISTICS 

CERTIFICATE    OF    ABSOLUTE 

DIVORCE    OR     ANNULMENT 

(Chap.  208  .  Sec.  4 6  G.L . ) 

R-408 


HUSBAMO  •  NAMC 


DATE  CH"  THIS  MARRtAGE 
(Mo.  Osr,  rrj 


NUMBER  Of  CMILOREN  BORM  ALIVE  OF  TM»S  MARRIAGE 


MUMBER  Of  CM1U>REH  UNDER  AGE  18  <N  TMcS  FAMICV  . 
lOtr. 


FOR  COURT  USE  ONLY 


SiGHATUftC  Of  CERTIf  VH4G  Of  f  *OAE 
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REGISTRY  OF  VITAL  RECORDS  AND  STATISTICS 
STAFF 


REGISTRAR 
Stanley  E.  Nyberg 


ADMINISTRATION 

Karin  A.  Barett,  Assistant  Registrar 

Dean  L.  DiMartino,  Director 

Ramona  A.  Irving,  Administrative  Assistant 

Luong  Tuyet 


INFORMATION  TECHNOLOGY 
Howard  Wong,  Director,  Systems  and 
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Ian  Skolnik 


INFORMATION  UNIT 

Charlene  J.  Zion,  Information  Officer 

Kevin  Y.  Foster,  Biostatistician 


STATISTICS  UNIT 
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Paul  A.  Budrow 
Robert  A.  Coffin  III 
Hailekiros  Gabreegziabher 
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RECORDS  UNIT 
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